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SjC-f jjJf ff Ljl^LzJI iJjaj j£- y/ •*/ <_/* // 


The Chromosome Theory of inheritance 4 jI jjfl ^ 

oLiwaJl Ul-Vj genes -b-oM j ylJ' traits Jl>- J-bi 

# * * + ( 

oU-Jri ^JuX .I. » .. /? (4-6) L*^- ( 35 . 000 ) 2Jkc . 

j .Linked genes <kJ^ll oLJrLj yu jJJJJ d $ ■/*»; £-* y oV 4 —^ 

thomologus L>rjj (23) <J C^LitwaJl tAjJ—Jrl L^Lk' 
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matching AjLUall U-jj (22) 2 JJUa .(46) diploid ^—iUiua .’ 1 

0_j5o Ia-U£- .A j . ~ l. j rl olJ » ; . <al l ^jA JL>-lj laUtOSOmeS AjJ..... j rl oLi— a)' 

i(XY) 015"" _jJ L.i-j ly.* 1 2j£}\ jli 1(XX) ^ -■ j *' 

tmatemal v^j^Sl' jr jj cS' J5" ,'^i L^*- i^'LJl iyiJ' 

tSilaJl ^1 <jj>Sll j* toocyte a > .. 1 > AjjLi ja <J\ 

cA^MiJl ja haploid ^—ibyij' j./ J5 dJ-'iJ 

.(46) l£' iJL«Jl SjU-J J,J Wr jLaj=-*) l l -Up ^1 J e -’)}I jlX-J 

MITOSIS <^1 r L-iW» 

* 

li ^jUAjlk* ^jCJJ ^T\lJL>- ^k«~l SjjLl 4J ^X (^jjl f JLjLJI ^L^tfI\' 

if 

. Ljlw? (46) ^j - 4 kL«l^jl 4, 0 a ill 4k>- .(2.1 ^J^-xJ^) 

^ t i X-?***^ *»■ ^^j3j > L*J l i ^' (_S 4 ^Ljk| 

^ o Uu^aJ l j^J .(Deoxyribonucleic acid DNA) 

. * * 

^^ Cr^ y ,Jj>r replication 

^a. ? A:.7 ^ tcoil j 4 j 1 JU j OLit../all iJL j ,^j^JaJl 

j^kJl Ha J J5" .prophase j^kJ' JJ jwJj 

L > ^Ja^j jlk>y vl-->* 4 chromatids jli jy ^Jw? 

tj^kJ) ^-U iLk coLukl J-s4?iy .centromere ^ wfllb ytf 3JL-> ^ki 

<j oliukl c 3 ^x ^j^x. ^j t(T. 2.1 ^J^v-iJl) ^ >>Xa^lij 

^^J.1 J oU^^aJi (wflk.,^7 .(v-o.2.1 jSlxJi) prometaphase JDl j^kJ^ i*-ik 




4 )j i i > A :Jjfy fn jff (y 


imetaphase *UiI equatorial plane 

L. ■ )_ ■ 1 L 4 l . I t * W>J l H * H m'J 1 ^ aj^a jH* $OjOj ( j£" J^Sjj ,(^2J JXjJ!) j 

dJJjj tcentriole Ji centromere ^ oir microtubules 

# 

\jyL* —iJ^ >^—4^ ^ .mitotic spindle 

jdfUd! J>\ c^Uun-ai' j jjL* tanaphase jj)e 4jUj Jj dlio^ 

* JjJalj ol. »waJ i ^Uz)i 0*U^ ^telophase j> 

C—*f f ii mfi j , ^^2.1 

3 aijpr jJd C^LJt^,.-j)l iu^Ju iJbJl ^JlP JajL>-^ LOs-OjU oL*««.aii $jL> 

.fSfl UiU 





Sfc 


V vv/^ 


v\l 


•-#: 

vK 



j>rt 


\ Sf\ K Jf 

^ Ji J^5 (v) 

?xH*s 

?■*■- 

-?f\> 

J* ; >* fe) 

>.i V"v 
;■_! [„ -. ' 

t:! l . : 

\^P^J 

w 


JW' jM {-») 

^ (i) 


Jo jjJaj 1 JjSfl jjW 3 .^LiisJl J>0 ^ :2A 

Y j^UJi <hj* ^ vj> iorjajJd chromatid jo* .fj^jja^j 

yr^' >jh^' • ^^S r< ^ 5 *^' tLat' of ft— 1 Y' j^* cJj ^ 
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j s u i Lk a LpLsJf cJj^- j jc y/ Jjj£j .' 1 ^ .Lsi d! 


METOSTS 

y tiujiij ;/Jdi y iV -^ 1 ^ f 1 — i 'V | ^ 

^L*jLV' tS-iii-' j (Jl '-j 1 -* Ck_—J oLijjJ'j wjlkJ 1 

^_ >bjiJl J-uJl ^1 oL*-MaJl ids- l _ys^- kiilij i(2) fl—uLiV'j (1) ^LaiV 

*ii jil_5 i /'ill f yd LjiiA\ ^ ±>dA iSj .(3.1 J^iJ') (23) 

^jyi I ^,)\ I) liJdl (SJ jH\ Y*M) 

is-j*£ j> JS" k_ipUai kiliJbj l(l) pL-JU^I SjIJj j (DNA) 5 ”jS’' 

* 

j J3^ L* ^~S^P .iJLjLi A Ju^g (jyLi L Vw? (46) 
tlJL?- liJ^ ^jlyJl O^Ssj .synapsis liLLi^Jb viUi <J>yuj j aIjUiII o U.J ' 
illli (^L . C?f^ pL y ^ 0 < 3 .(XY) caJs-aJ aIoa* 

JT iSy^z .Afl.Z.t'l 4.«../a'l (jJ-^aij l5-^ c( 2) jUaiV' ^ 

•Ur^ (23) > j>y 
Crossover ( jjUjII) c-JL-illl 

oL*--^aJl 3c-^y^ J.}lJ y c(l) j j jj 

J^Lij ol.«;./all <j jaJ- ^y* ^y*^ .(^ 3*1 aLL^iL o ly ..,<-? h y> 

otfli^i wLip li3j> JjLJi J?LL -Lp^ju .aLUiii ■ ~ 1 ' _ ^ ^./**■! jj^p 

40-30 jyt. .(^ 3.1 chiasma sJUiilL <Jyi t(x) ^ L-T^ 

yo \j\j£\ kiJJi jj^oj 4(1) jUaijl ^JS*" j (^i--^ 2.1) 4UL42J 

,JL>-ijJl ..,>!» \\ ym 1 oJ-A-Jl oLyirl 
< l_ J\.^>rh ys> a.:.^ ol jyC>* ^1jl>-J jyc3 (T) 4<L$La 1>^ ol^L-jaJ^ 

Ki j y aJISO^M dJlft ^_ jLj 2 ^- 545 " J lA-jJrl d^lil j JJ JU*j ^jJlj 

^ILp aJLp jr iSy^. (<_j)j oLJl Ly^\ J,l homologous AL fc L«H oUwal! 

AP ^ _tl arn/^\\ ^Jjjl O^LpJ aJ15s>| y yJ jJJjjj 4cl->l.w.^)l ^ ^-5b jjiJl 

* 

-Up Law? (^6) 




pbdf JyiaJ : Jjfyl g 



23 gf ^ IPU 


Ijp >■*» 23 g jiaJ IuIa 


j<* ^aJLil U'XiJ* 

JjVi >-^11 fi-isy' 


AiiiS USUI 


-V 3 -U'^"‘ O - * ol.*;.^ ^iaj .T JLiL^iiVl uLiL-jj^ 3A JlxJJi 

oL***sJl , ^iw? ,>* **x* ,*k\*sb 

j * j---^ JuJLil 1 . ~ .*../» i t Jj^ >- U _{«_-l l .-*tU j i *3 *ii iljLfciii 

m*£]l X* 4_J' *Jtu oUy^aj' J*iuJ f'—&V' *b*I . j i) fLJsj'^U 5jjwai' 

. L^dJU UlhjZ AjujS 1 ^ 'JjbJl 'J* Jj ol.t;.,fl ^ Jb*^5^ wLP jr^ 

Polar bodies ^L^Sfl 

Lgj^ ^^L-Jb^/1 c,Uj^ ob ^jj] <Jy 4j-/ajt <JL^ 

^jp <JJ j^» _kii oJbdj j 1 N] .ft 4.1 JSoJ^) bjtws (X + 22) 

^ |*Jb—^S c4 ; .jnflH ^ prS 1 ' ^ t4-*Ut ^>^5' L*f 4~U^l *w?U 
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<£? J*J SjS J 4 iyjj LXiJ lJj^J -iJ*} 5^ J/J|tSu .' / ^i'. 


aJj' A*iiaj LL>- ^ ^k*J tjJiilj J -fctkJl {j* Jj-1 Jk\ J5 j, *^ 

(Y + 22) OtsJlj t (X + 22) j\s£\ 

sJl& J^kj lAwlJ^ 5-ii^ 3 U _j t4ji ^(1 .(\_4.1 

.os^U J*\ Jj j%\ l£>ULl 

CLINICAL CORRELATES Citfcte 

Birth Defects and Spontaneous Abortions iJULbJ' ljUpI^VIj <U3*1)jit Vjs*J' 
Chromosoma! and Genetic Factors V^'j i n fill J*'j*) 1 

vJ ^**JJ oli' OL***J^ tAJ^J *\ jj^sJ Ji ^_iSlj iAjuvaJl O^^JlJLJI JdJ 

<- ^'UJj ^l^-i> ^ %50 OL .AJUk^ Aj^YjJ' 

%25 wJJi .abortus oUa ^ t o~U ^ %5() 



^j'j <vjy> * i L u b 

^ jB £uUEi J*j 

SjV' £ sf jjJ 



^ yu 'u^LaJ u JJL 

<m]> ^jLu W-* 46 


jmj. ulj lxji 


/ 


JjVi £J -ii ,1-a 
■ ^6Bw> \ i^Bjl£’^-23 

*«“t *. 

L 3 ji I jwm 23 



s*y*4V* i 

(22 + X) 



4 iLifl jl 


«ijlt yuj lisll U-ti (T) jlijl . JjV' ^L-il *Ut ^ :4.1 j£jJl 

* ' * J 

aJuLL 1 ! aJLS-I (*-<*) i***-^UB L-Ji-Jl A^iUl ; Juj IJL^j Lj!W?U Li*^ JtlJ ^i-J^ JLiiV^ a ...J^j.ll Lii*-') 

Jj,J Ijr*^ jjkj Afljg;1l ^{ajj\ Au*j ji^ LilaJ' aJ^- 1 ") ijS'Jdl 1 iJkJLS^ 

aj j* - 4uLj^ jmj>- 



fU a+aJ 1 o 


* * " 

Jju .16 siJbJj aJc-^I A mj^a ll ^JUj j (yjy X t45 ^ o-L* 

<U^L.| yiiaJl jo Ao'bfjJl k^-J,y* %7 j^P <JwaJ^ olijJLiJi 

• <Jy %8 j* «Jj>~* 

Numerical Abnormalities £jH jJjJl 

* # 

.Law? (23) ^yydl tl(46) 4 j J—Jr' A-liM \£ y^~ 

j\ AJb jjb 4.w..Lall ^J *>\^pty jLoJy t (02) j' AjLi*-^ AjJL-Jrl j j£j 

^iJJ3 Jli*j teuploid 4 jj-j iaL?^ ail (0) ol^U^ Iuj .(0) 

o': oUwaJl ^IjpI ^p ^ju j .triploid aJ^^S' A*~*aJl jl diploid ^—5U*uA> 
^ yr j jlp jjJi jJojj ‘aneuploid AJwdl Aw..nil JJb^ UL ajj^p aJwi)i 4»..,^1' 
Lij" o5 .(monosomy y~*aJl) l _ r aik j' oi) Jtflj 

^l—JL^l j J-Maio .^LiOl j' jL^ai'b/t ^L-oL^I j,ljl AjiJbdl objJLiJl 
aJLp JS~ |» h.-~ 0-—^ tJjSf' $.Lii JjLodl oLi^aJl Or 4 ^ 

\x* ^ OLp-Sf' j ajI .(T 5.1 j£-iJi) J£" j> \y** c-o 

*0^ J! Or - J^ t(nondisjunction fLfJP) JUaii^l 

(24) 0 JL>“'j aJj>- ^ 1:.„7 toLLtfl' ^L/aail !»JjJ A??fcO^j .(^ j u 5.1 J^LiJl) aJb>-lj 

" “ t * 
1>-Up tk-oUa>-^fl -UPj . L«../? (23) jjp N-b lOtw^ (22) c5yp ^J.»**»7 \ *;.> tL 

* t * * 

0(22) Lj« .... ^ (24) y^~ 0<- w? (23) 

0J ^ giu^aJ l) Lfcw? (45) j' (^yu-^J' JL..ii j ) L«w ? (47) k _ 5 lp- ^y 

Ji A^ ^ jli]' jl Jj^l f.Llj^ ^JL^ ^l./2di^i ^JLP 

^L«J< 4 : .»../?ll ^yJ A^mpU .A-—Jjir' j' AjJL^^Arl oLl.vall ^ OjJLP 

e 

. JLaJ L*Lp A^w*U^-' o -, ^ ,l ^O'.*.***V ^ c^LijL 

aJ>- j V' ^-Lp) c.Lj 1 j LsL?-' yaii^' ^Jtp Ji 

cmosaicism ^o*^LL*l Ji- j .1 J*A\ liUL-iJl ^LjI l- Aywa» 

.ouJg ^0loi;.j tol.«..,jl' jjjp ^JLp ^Jp y aju - <Sy^~ j 



I ] <lr >*j Sj£-±* j&f ^Jf 4j..iri If L5LU! Jj ±J j& 5 ft ^jj^J '/ Jt-sifl 


>AP ^Ip \1* t4-jdl lj\ SJLii d j^Ualt j>Sl\ J AJ 

. L$_*j J y * 4^jt*JaJ 1 ' j^P 



*ap tJjV' ^Uo;V' pUJUV' ^ fLaA/Vi ^ap ,wj ^jJaJ^ oUL-Jv' J :5.1 

JUaii'i/l j JUsAjV* 

$AJ& 0AJj ^*wii ^3^' t jL>*S/^ J? w’Li^rfaJ' j 

IhjPj breakage jli oa^ Jj> 3Jj^ translocations 

yiS^ o^j 4^*irl a^lii j J?juiu^ jju i1)Ca£ reunion 

* * # * * 

Ja*Jl j jJu ^1 (^JJj Lf JuLij ^»u-aJl .v* j\> iJjtjll ^-Xf- SjL>- <j L*l 

CA^Ui j>pI jJJl jy jjl_jdi j j- JLi ijlilt J-^- Jj'j iphenotype ij ^UiJ' 

ijUiaJ iUif L»l j&\ (2)_j (1) (JUaiV^ ^U«iYl sLij' (21)_j (14) 

Olfrlij^fl j&ij .(6.1 J^-iJl) Jjb \aj. Ai* vW - ' 4^1 }*) 21 lB s*r“ a ^' 

r t—ai*yi frUJl Cluster JLfctf US’ 22; 21 ; 15; 14; 13 ^UwJl Jy L. U-.Y; 

.tJUdYl 





fid Js«J» fk. 12 


A 




14 21 

V )()( 

1 2 3 


t(14;21) 

)i 

4 

If 

4 I 

5 

4 

« 

)! iru )/ 

M 

1 / 

M 

)r 

6 

7 8 9 10 

ii 

T2 

X 

(i 

7! *« 

m *> 

1 1 

1 / 

• i 

n 

13 

14 15 

16 

17 

18 

* « 

19 

M , * 

20 21 

1 f 

22 

Y 



> ijwUll OUii JL* 21 414 J^u-»U UijkJl j-jiV' plijt .A :6.I jii!i 

.B tjjV ^ Jw” jrls*')! t* ^r* J'jiVt ii£iS kjis* M-* 

.jjb Jl tjSJjj i/jltj 14 J! 21 ^jjir-fl- 11 J -k3 

Trisomy 21 (Down Syndrome) (Jjb i*yfc*) 21 w-^J 

- # 

Jl JL-JLtTV ('l \\ ^jA oJjlj w)JL^ 









] 3 5cdf ^. h,| i> $ Ly^Jt t/^aJ .‘^w/ jCrfy} UJ^ •/ <_ /■ 


oL?rj^ (j s^JJ>o Ojb j^JU j jJl JUkSlI .(7.1 Jx-iJ' 

O^axJI j>L- ^ »/7i ^ A-^Jr ^ AjA>«3 ^IaaJI i_ a 1 ^-^jA Aj 

4-j^I/j (5L~j^I jyjl aj jlj J dJLSlj ajJlU- oLl) epicanthal J y o>Lj j« 

.(8.1 j£-iJ!) hypotonia yyil u^j ^ Jyjs** Jy^j ‘flat facies^k^- 

(L^/C^J) ^jJl ^jjp\ .,^3.;lj 4 jL^*^J L~~J aJIp aJjU jI ^}* * 

* > - 

^1p tdlk Jl Ail^lj .premature ageing Qx-ll) iaJj-Ji 

A^j’^jdl j jfc a —-li-l Jju yrLfcjJl JejA J&\jt\ j! fo\ *.Vj^ 

pUuW ^ jp giU (21) jJs ^ a^U o\bU ^ %95 J 

jl .A-^aJl AJbU ?-Uj' oJLfc ^ %75 j *Uaa>^) ^JP j t jLoli^' 

tL-Jl ^ju J j+a£- aJL>- (2000) <j (1) ^ j jta Aj*'^$ca j a_J 
L j5** j (1) A--^Jl 7 t^Sl^ j**P O^U>l . 4JLw^ (25) 

■ JyvjS/l J- JUP aJU (100) js" j (l)j tju^lj 4—.UL\ ^ -Up aJU (300) 


A 






11«]j rt K >1 !l 

i ? i • • n a 

.jl H it ±\ *» li 

nun non 

,ll H .••• / 1L _ 

* » jo “* r n * t 


21 ^*--rfaJl In * 'l l : 7.1 



fUJI ij/ . i i> !f :JjVI u i fl 1 4 


(21) L? *~^ 1 Cv. translocation unbalanced jj 1 y* *bjl 4 )La j 

vLdl %1 ^ L** .(6.1 j£iJl) Jjb \aP*a ^ L>' %4 j 15 jl 13. 14 
i'yV' fr'y — »UaiV' *b‘t f-tp jp ^jUl mosaicism jijd' 

4 1 j^xJ L*yjl-I ^,.3mi j /; 1 ^ :.I .-iL ^4 ^s- <_£ 

. jjb o _«t iLli L<»'yil j jJu 



J *l)*y^*j t^iajyp ^ Igj j* ^ oy^ wjl . ^g 4 ^4 .B_j .A :8.1 

4*1) o'i 4*^2 jJU tjjl© 4>J*>Ui ^.£ td^JL^s-P ^Li*- 4A**J lA-li^M 

4-Jj Ojj'Lua-* f-** IJLaP tJ^AUxi* oy^ 4^»J*>VlC. jLdi?\l __ Lp' . Aj 3 y 4_j5 ■»!.. «•■* 


Trisomy 18 (18) d~La 

:<LlUi (18) .^a.)! j^jUail j-giaj 

(9.1 jSLiJl) jJIj ^U.S'1 J Jjl_j oJyi-i' jUiS[lj aJUJi 

-ul&i j oU^Uj micrognathia dJ-J- 1 yu« iJ ->^li* -ti villi Jl iiUs^Li 

(1) iJli-l »jjs> ,^*Ja*Jl j£LAl 4^1 ijJLij syndactyly jbijjij 

* 

,jAj L*-i t*)!j-* %85 .LjyL jJj (500) j 

j ^ t1.ll ^ P JLLP L»**J t© (-3^ 



1 5 .'(jJjeiff aj£ ; f 



>*-*»* a**AAU ii-iJN tJiAiJi j^ji Jaj^^ d8 ^y..^ cJl^ ^ja ^jUj J^iLi s jj*& :9.1 
,ysi j\ l = ±l\ ^.Ja.i.sJL 1 

Trisomy 13 <13) cJb" 

* 

t^UJi <I3) wJhJ iJb- ^ jl 

tcieft palate JjiJUll ^U-1^ deleft lip AaAJi ^JAj ^ j tAo'VjJl 
coloboma anophthalmia^Jii^ tmicrophthalmia SjcjwJI aUIi :Ji* 

jr j (1) L>^ ^ (13 ci) ijJLJjl 1JU V- 0! .<10.1 j£*Jl) 

Jj^fl %90 oyr.j 4*^ j>^ (20.000) 



aili_j iL*U' <i±Ji Ji l^V .13 ^ia j, ^U; JiL .A: 10.1 j£i!i 

4j. f? * ij l> LjLt .B * i *" ^ 


. ^jVJJ’i A^rA 1 «*.—*' ^ lta / a *A ! Coloboma m 




fljJI . 'j t i 'fc ft . f i S I' | fy 


Klinefelter syndrome i »jph* 

# 

j ^ la j L* ol£*j Jj la j* Jjx- j1 wjljwll jj 

hyalinization of *i yi' JiljiJ ^>1* jJi j-£dt j va*-> jj —»* ^jM 

U*>U-i .gynecomastia J*-^' <^-US t* i-iLe-y ( the seminiferous tubules 

m 

jJLUT < *ii^ c>Ji UXXY) ** Lj&^j Laws ^47) 

^-dij (Barr body jL *—*r) sex chromatin body jUl* j* ?—*■ JLp 

* * * 0 
LjU^i j LaJ jL ,,—>- -X^r ji * t inactivated jWLt ^—Jri 

4**j*All* ala - ^—3 jj ,(![,! J^LiJl) oYLM %80 3 s^JJi sLjJ&Xj (<oLft*JaJ' 

^Ldiil fJLc- ^ a-U S_*il i-L-^V 1 J ^ ^v*j *L*yL" (500) J (1) ^ 



Jb--j)l .^US A^Jj <wu]l 3 Ln. ; lo ljX j-^lij 4>J^L£, y> 

(r^ </^) 


;tu j£jJl 



] 7 < £ 3 y*j s ^4 m faff ; lAL^S^ f jfjA^ -/ 


' ' # 

:Lwi (48) «-*>&£ ^Ud' jeu diU UL^u ,(XX) homologues w ^ : — 

-bM ^ jl a-«j .(XXXY) ^^ oLi-w^ (4)^ (44) U~ j 

* 

^ J^t ilL* jir t(X) oUwJl J-U- i\j UiT *il VS s-u J- '* >■ 

,i;_jUi< oUjij mental impairment 

Turner syndrome jjjy" i* 

ja iJU-l X (karyotype X, 45 <£ 5 ^ j>p> **'/$£* 

sJl£ SjUaii ^jA %98 J' ^ -*■ .SL>-1 *> (,j0j U-? V) (j < j— 

/ * + * > 

J^la^ Jj <2jLi' -p- aL4-1 JLJ <LjLJ' L*' , LJIaJIj ^JsLQStiJ 

gonadal i-uh JJ4*-) vU" jaje*^j t(12J Jt5^=J fc ) 

aJ^Ji :^43 U*aJ' o': iS olijJuJl L-i ,i*UJl (dysgenesis 

4jKj^ w^Uj^iJ! twitlymphedema 4 -aJJi twebbed neck 



i^UJi ^ai * wedded v-4 J' ^ J # **}*$££< ajUs^ kj* j* :I2*1 

. t^Le-j, ^Jau ^nJl j 












r LJt jxoJ? jj* :Jj9f rJH 18 


Lj jA J c-L—Jl %55 OJ .Lg-Ja*j 0 wL*Jl nipples oLJLJ-l yi\ j 

Syu .*L/2J2_>^1 ^JLP ^—^Jb*j>JI p_~Jrl 2 j>r j ^JLP (X) 

iJLJi j .dj-Ji j-* %80 j male gamete jS'jJi u 0 ^ Jj pLai;^l f^p 
ci! <£*$5 c T —Jl ^ ^LjL)' *Uai^l y (X) ^» ; .^11 aj^J' j 

.mosaicism Jj^)' 

Triple X syndrome (X) i*3^* 

^jA JyL*JJ ^lail v^Liil? (x) oLjaj^ll jl 

• <5 r~ i ^' j-* 0«—*- ^ c£.^j •^S'J' j* '^j*) J.j 

Structural Abnormalities &j~Jl c^/J jdjjl 

0 0 0 

jjp L* Lllp cjl Ij l.»*..^> ^_Jl^ ^w.,,^ 11 obj-Li j! 

oLL-^ jjj .chromosome breaks r-^ 

^Jaiil L* ^1 p ^oil Ofwj JUi*;j .jJlixJl^ radiation oL-jyiJl 

aJ .. /?) ^Uoil JdaJi J^NjJ AjJaiJl JLLl> yl^bU Joju ^a3 

* 

j \Jy* 0v>* j* a> partial deletion ^Jy* 

^^3 .cri-du-chat syndrome -kilt dy* (5) ^waU j^-yajaJl £jjJdl 

microcephaly ywaj j^a^:»j JaiJl *) A-iu JUla^i 

p ^ 

Lil jyc*j L-^-j oJUJLp ^y>-l oL«j*>d* jJULjfc J .^^Jl < 1 all 

. ^«W?-U y>r -XaaI A^x-jj 

aLU oL^ jS' -Xii —Jl cmicrodeletions ajJuah Ot>Sl' jJ •£» 

contiguous gene Jy^"' J) lSjjU^ 

^v^-' complexesoL5"t ®Jla l^-i ^—i)i ^L-.J .syndrome 

high-resolution JUJl jlll ji ^UaiP) jj^ jp L^ip ‘ 

^ljjJl j j^isa. ^jJl joi^aJI joLl .chromosome banding 

Ji fV' >c- 'Ia ijiji .(13q 15-11 q 15) (15) 



] 9 e tj*!JC- 1 if® 4J** ^ S'/ J>£f * / ^J*aiP 


♦^jLc jjC * iJuJ 1 H-^- 1/j bi** jybbw* JUiaS'l lAngclman JUi£' 

# 

* 4 ] jjy* N 4 jL ji? wJjjj 3 ij j jJLjT_^ L-Uj? p ;* 

J] <£*)*- :■■ '»^ Jj )o j^- «4 jjj 'ij U' .(13.1 J^-i- ) 

hypotonia j>y& iJ mbj i dUbj alyty iPrader-Willi ^Ajj — ^y 

4.,/j j-i *Ui>-'j hypogonadism 4 -L.LJ 1 #JjJ' j^aij ^1-4*3' —:'« 

til L* i _ f U- ^ .(14.1 J^JtJl) cryptorchidism 

genomic ^.«. A»sW Jit* U>j s_j>V l J fV 1 y ^'jy *~~jM «lli cJlT 
Jb-' j* ^>* 1 /' jjUl A-'.y ui* .imprinting 

tUJl lissencephaly ^UiJl) Millcr-Diecker — jL» Sbj^ 

f k« «_j (13 p 17 ^ «ilJl s-Ull ^ o'jji-iJlj seizures ol d'_* 

ti-Ssi?- w’y*£) Shprintzen (jjaujwi) 4—U)' 5-»o\ : b- 

^ J'ibc-l if’^' iconotruncal heart defects wii'^ J V s j/* V^r* 
.(1 lq22 J b'y* j* ^ schizophrenia-like disorder fUsiJb <u-4 JH»'_* 





pUJt 20 


Ujup <JLli ^ 6\ ^ ^u~aJi 3 Fragile sites oi j£i\ 

»x& jl$>\ ^£j: tdU^ cell manipulation oVjUJ aJjU ^y^' 

&jjb \jt JbJbijl jl t C)^jjiJl Jb 1 -Aa^ * J ajjLLJU' cA 

jJjJdl JLp ^l ot Ml t(CGG —1' j> repeats ^ ^lyil 

Ja*Jl ,j ^—ill olj^iilL aIxjj jSs^l ^oJl y* Jaii (27qX) X ^wAl Jj^W 

^U*Jl X lj-fc ^ yU&Jl 

t . 9 ' t 

4jLu?M0 aJ? j£ j £*i jj^JJlj .Criijjll yll j jjLJl jI *JLj 

Jjf JJl jU^j j U (2000 JT J I) JAi, (1000 jr j 1) 

jjb OjMo* Jju Joja* ^-jlill J?* jjj j aAfc ^- jUj , blip 

cASjJUiJl ^sJbJl ^JuLJl 



f bl ,15 t^Sf 1 ^"rMaJl j jywaJ 1 JyU ^ *£bS\ j -y'yi ^ j'&tf- /* : 14 J 

.(13,1 JUJL^I oj^U* jj jh» <ula **Sp 'Jl* 



2 1 <iij*j ojj*!jCri jjJJ AjtaiyH Ll5LzJ] cJj^J *0*L jC> Yf Jjr^£J ‘ l ^L^dJf 


Gene Mutations £~CsljikJl 
t^ congenital formations cXiLiJi j* j&>\ 

j jjz Jl <—*y«J' j-* J* 1 --' r 1 ^ y 

.single gene mutation iyil' Oji-' 3 jin* -J y«j UJ i<jLl9_« j $ * ju> jyr s_~Ty 

* * . £ 

. j oLa 4JLf^ Lj jju %8 'VjJ—-* u ^v« ^ y]\ I Jus JUu ^ 

_ji ^'jjte’’ -A*- y oUJi-l JT j^i i/j±\ J (Y) ^*-^1 J (X) tLil-Lj 

idoses J&-j>r JJ genetic determinant W>- gy>* dJJ-U alleles 

^lp \t- y>r j* (ijj-i ^UaJl vjy^r' Oi>l lij L*' . ^_J Si'' j 1 <_£jy 

t_Jry yJ W .dominant mutation SaJU 3 jiie> \jj» !u-» JJ' j y*_. j* yP 

J5 (X) aIIj iliJy* »yijajl CL-ilS" (i*-J.iy* AS- y>r) yv _ . » .. U jsp j^USf' jJ> j' 

olyjb J gradationscjU-j-dl jy>b Jij .recessive S-stsi 5 A Jju UU £ JJl 

» j _ 

• modifying factors Sjy*> J^'yf- i>;U «^iUaJ' oUi 
tLajJl rj£- aJ jJ_Jj oL-Jrlj Uliy*-* .iLojl a-j£j j^-1 U>- jl jLi Jlpol JLaJ 

j ol jo]a]\ JL 1 Aj^ Jrl 'JL>Laj 

. aJ jA l l ^Jp\ jA \j A_o\C^ ij> jJL. t ^. 1 1 i 4 J \ q ~ a j d-LA 

.Aj I J 5 $.LauJ\ ^ ^ju *.~ —^j 

* * * 

j L*U C-j 1 yiiaJi Ui oiJjU-iJ' j lg 

phenylke- J*uJl iL ^ —Jlj inborn errors of metabolism 

tgalactosemia A^jyT^ij homocystinuria a.;. : .>. ^ y>i siJlj tonuria 

.a^a a. a L i^ \j>t J 5 u»* mmJ Uj jl ^LaaJ| c-pL>uJLi ajj">- ^ j^xJ L« 

A^Jrl OtijJuJi JiiOUiJl 
Diagnostic techniques for Identifying Genetic Abnormalities 

oJla £■ .integrity UUi"j oUwaJl ^jp aJ yJ. L^ULl oLw? 

J$ L^3 v—3Ldjj ^Aj ji>- r j\ 'jA j twJUfllJ LiT cAa-—41a lj'^A>- Jl A.’.aJI 




fUJt jMiJf -Jj9 f f***it 22 


^iAu..aU *Ju* .*JU-T c^UrU> ^ L-^j metaphase Jb)' j*U' 

j£-bH) light and dark banding ftfJlj -r ^-C Giemsa 

^jj" (ua^* 6-5) 6 10 x 10 Jaj^ JS* Jit .unique J5L Jj(G 6 ' 1 
-Li] ,oL*M oil. V* Ji&\ jt JJill Ji 4^JJ^ DNA UjJl "^ul 

( A J tf 

high resolution JUi' j»—ll ji Jul' jjkJ' 3 J* 

t * * ^ 

Jjtf — d\ Jail j £Jl j^t i b-u- ^—iilj metaphase handing techniques 

.S^LaJi Deletions ^ a ~ t ^ > J J^L-j bf DNA bjJi ja yw»Sf' x3ai]^ j—la- 

fluorescence in situ jJ*J jyrvji]' jJtf Ji. iij>. i-iji. oLiL’ ^UJiS" w U*i~j 
- jycdJ DNA U-lKj probes jhI—■ Lfj J**i.J ^—J'j hybridization 

v 4 y ( L “ ; ~l^ 1 sijllil ,fljbi£ aLU CjUuJ ploidy 

jjldl l±»L*y m 4sk-~JI f JUjtu^b tdUi^ genetic loci 

^ba; Spectral karyotype analysis .(15.1 jCiJl) 

wlil <1?L^^Jbdi JJL£ £ jjJb jL*-i ^w 5 



i ^-Ji jbs-^i *21 jLsjiLoi'L ^ jjtj :I5*I 

oij*/ ^ wUij jL^AL, L^JU Jju^ 1 U SJlMj JS" .^bJl jjJaj' Jj oU.vili jLLilj 

£ 

.(Ajb 21 olJu*ia]l lAJidl 





23 *> 44 * ^ ^" 1 *cj*{ j£~ 


i i 





JcS- .^JLaj i ^a* ? i l l \J *j Jkju fjLj <-j.-j jjJj aJ^JuJ 1 ! A J Uxd 1, jt\£ 116*1 

rL-J&VU J_jSr 11 jj^J' Jj J>^ gb'j* *s*bU#l iwa-j jjJb ■J^ jtj - 4 J*-^ AJUJ' 

jj If^-^ai ^Jbl- 1 J-*£j UJop V] Vj 40 JS j'A*j. Jj.S|i 

0 

^JUj Uws 46 J-i-* 1 j jjft oX* 

<j« IjC-Vl £>^j fU5l iljjiuB 

Morphological Changes During Maturation of the Gametes 

Oogenesis <JaiA\ j'j£j 

ajV J)j& Ijjj 'LuJa^jJI 1 j V > ■ 1 ^ 

Maturation of Oocytes Begins Before Birth 

* l 

t ^\ v - ^^ r ^ bVbi-l -Up 

lijuidl /v* JJbu L*)bLt flJLa *(w> ^ T 16.1 oogonia 

* 

flat *jjL$jaj' bVbLl \fA SjLlaj iisl^ JuiLp Jj ttJlill bli J} ^ j 

Si «>rji'oogonia oUaJi jjjj JS* jijJ .(18.1&17.1 J^-i-li) epithelial cells 

jxj ^_;iU tA^Ja—si' AjjlffaJl O^* (S-A^tj a-L^- ij* v_-JlP-S/ 1 *3 -A^lj iyLP j 

’vU_- Sjlft w r« Li^J (follicular cells 




fLJl r*® 24 



JjVi jjlJ 
fixp & 

J> 




.A' 



£^“> J^l 


v> 


.^^**11 3 -U 3 .aJL#- 3 oUi-Ji 3 ,j*JJ 3 w -4r4 1 «£* : 17.1 

y JjV' j*U' 3 J^Jgj VUSil ^a * 1 J,J I^Juu jyiaZij i L^Ju-f j^iaj 

J> jjbJl 3 iJ jfi A .j j) Ig jju 1 |IS" oLa^Jl jjJb cJ . yJ -JjS ' 11 jLaJLi^'l 

t y iJLJa-? *U?b£ 3 -JUUj! 4 : ^ : > -Liy- [5^ Oj&J . kjjLJa-j jjJb J&r ja V 3 - ^>* 

V ^3 JjV 1 j^Mi ^ j 4? 3 U^l J^JJ .^j'JlJl Li/I L/}UU 

. JjSfl 3 '- ua *''^ r * y 3 ^' -bii L^jujp^ J3 U 3 l 

JjV' jjbJl y^J * oUa*Jl J_jjb ^b** J^\y 

& ^17*1 j^i^J^) oocytes b^1 j^o! meiosis 1(1) JLaaV 1 fUiiVl 

jiJjJ 11 k^'UJ 1 5JUUJ' e.L^ 3 ^ ^ y*l j oLiuJl jjJb Jbljtf .^ i6» 1 

jOi ,/iJU jJ- 1 Jl j germ cells v-^ 1 

w* 4 - 1 ^ '4^ 3 j3 U ^UJJ 4jl§*J j (7) J 

^~5\-^j .atretic *JjS r l L*>Ubtj y^LaJ' j **L ,b ** ^»aJ t^Jjb' 

w - ■“■ ■ r -* «■„_ - 1 ^1 ^ -! 1 l ^ H * ^wLpU ^ y LCjwv- L? 4 LuJ ^ iiwl' * r LLw A \ */2 , Ji ^ * 1J1J ', - j. ^ 1 

4(1) Jl ^L-sAjV 11 y* J jS/^ JjJflJl* 3 L^ljbl \£* ,J >L ^J 

4 (w-’ 17.1 4j>%1s —L' y* L^j> JS" -bU-tl U LJIp_j 






25 J i V ' " •> H b2LxJl Jja^ ^ UJ& ■'} i J~aiJI 


primordial ^'aJi w-ijJrb Li Ja-^ ^—l'i ii-laJ' «-* ijJUaV' 4 _aJi *-*y^j 

.(119.1 follicle 

**J+ltUt **$**<& UUiVi 

teku 



*Ud ^ 

y* ^ M *#*< mu* fe| 

A> i l a -^ U Aj jl^jflJ 1 ! L/y^* 11 f \A a a ; ,b; SjfflsS aJ'JUj 1 w-j t ^ 18.1 

t**Uf j jrii^-1 t t5jtp JJ A Jj 1 JJ^ 

A* < j&p j Jj iiJflJki jl Jt ^v* taj j i-j jl?\ Ij^ti-^ -aJ 

414 s jJ’tj J4) J ]J ^1 j* .SJUUiVl 4»Ja». ? H iJjl-l da** 

.^w?^ 4jU-i iiLaia-> Ji j * Sr J t4j*d = Jl J &- L^Pl ja 

V'f- ^>.^ 1 jVi 1 La'yjJI £ J^aj 

Maturation of Oocytes Continues at Puberty 

JjS/t jjial' Js dJbO -J *. Ja™'' J£* Jto^V^ L*JUp 

L^i J^*a: tmetaphase jjkl> Jl Lp-ii? ^ t(I) JL^Vi fU*ii^J 

* Jj^f' *y* y 6 ^ tdiplotene jA* *$ 

Yj Jj&' j>^’ t) VUiV v**)' W^UU ^ .(jr 17.1 j£jUL) jyUj^l ^ lL*Ut, 
4-JJ-i JaJ> V“!-^ ^ /j JJ Jj^' Ja$J 

b'iU-' a^Li j^j oocyte maturation inhibitor (OMI) wlJ' 

2-700,000 4th 

Ijijj oj^p Jaij 400,(XK) ^y>- J*-y tSJykJi ^Lj' j (i y*Ljj aJJj ^ 

J*i^j ^^ 1—*i ,500 Ji' —ij ^ ^yjt 





fUJt jfeLiaJ? ^ *£57 ^ 26 




V MU^J 1 4 all I LL 4—jaJ 1 ! ZJJ^\ Jj^j •{^J^' 1 ) J_jW^ k^Jj>r t l *19.1 

.U .sysLjflJl iftfljJlj jjpljl Ji>-V -l/V^ jLj-S 1 ^ j JjLj jUJl 

/j* a i ; ,k * * a : k i -La-j-lj ^JjLwJU jUJ 1 ! Jl .^JsU 

Li^jJ j^^y* L^pi—l 1, 5^5"j ^jA JT ^ aJJ-\ j*1 

. (65 x j^*20 oJaij JJL^j ^ <3 iSyti ^ijU 






27 &j£.i* ^>1jc! 'jJi ft,* f> ft Lj%iJt : L j M fjtzj/f Jjj&j :1 J* **ilf 


*L*Ju S J\ JA jlol j ' Jjb J J-^Vt J ^4* iUJ-i JA 3 jAlA 4^ jA J Lpr WL 

jjia)' *> jji? jl5" bj U jyu M a^ Jnjuj' \* ^ jkj \a ^ «S 

jUal^ 1 ! sobj ^uLjL>- V ^ A-lJ Olyjll y* AjL*>- UojS 

A ■ ,/l * . ^ Lj^)lii-l 0 1 Ji| fijJJiAj jAf' jljjjb 1 Ux<w^ 0^ jlijs'i 

* ^ 

US' *w? j jP- * 1 ) *>^. 

.AJIjJl JLj'Lj yirl ( y« baolJ^J <j£ y£-J jdJl -JUP 4 jLJ1i CjLjyirl y Jjy^ 

# * * * J 

j*»i (1) Aj'jti ijL* ^ ^./J.'Ll LlJ 'AA ^jA Lj J^r 20-15 ^g^i‘ 

^eu^\ Uaji j) y t^yiiJ' (2) .preantral J*i y 

jjWl y ^jUJl jjUt £>| jyaii (3) (Graafian y vesicular 

4-Jl^-^ tJLJ LJ 3 pL* 37 ^ y- Jl-j jjhbJ 1 ! Laa*> t J jM^Y 

?* ■■/?“! ylfClij LjiXj J] yrf <JfiLj*M A^* ^-1 b^Ai£-l J y>tjJ icLvJl j A—Jl-. 

^ y4b yi J j tgranulosa cells L“>G-i y uja^ ajL^b 
J^jL basement membrane ^apli ^UJ ^ t^AiU o^j .(^ j ^ 18J 
.theca folliculi i _ s —vy-i v 1 yJl 2)»& ^—Jy iky' stroma! 3 jjJ—!' jyj 

Amia-J^ iJi-1 wla.« ^jIp A,.^,.,.1^ l*ljLlj j jjj_J 

i_j*Jl oLjy-t J^ty Lyj_* .(^18.1 zona pcllucida AiLo^Jt iikdli yC 

jyj ^ !j’^i- t y «-l» J theca folliculi ^—jjJrl '-r' 1 ^ 1 Ja^- : 

wlyll sytkll <U*A*]\j J * a,js-.jI>. i-iJ <Ja.i.<« ^ v 1 'SJsLll iJ^Alb 

A»LLiJ' AAjaJht j)£- Lj'>tjl-I ^jA liu a ' t-^-Jy -CU .^— 

cj'yJi «aaj -vA^' microvilli wjLAj ^ interdigitate 

.i..a.,H UiU Jj JLjjjJrt L^ULl y atJiJ 

J otpl yjl tJ*A ,tL*Jl AL-^'y. A_y' Ij’yjfc.l ^jw LjU —i S iLf - n ■ ' 

ajIjuJi ,j jUJi j*^«j -(kj'y*^ iiyi^i j*-*i u*_j 

OjSoi .(19.1 jSLJl) ja-)\ jjjC. A^J v . jSLiJl J*Aa 

(V (25) J'«- J,! jr waJl -UP- t/yliSl WJjJr' yai J~aj j .cumulus OOphORlS ya-A 1 




fL*Jt , uiaj r / ±Jcr 2 8 


j\ ^f*)[b ^*«Jj ^ tH ji ^ ,j ^A-l jA Jj SwiUl flJ l '5AjJb Lbl£ OjSijj . \ *1 

* * * * 4i 
^a._Jsl *_£JU* M L^jJJ WHdJ ^ey*Ukll iJ'AiiJbj h y>jS\ 4~iP bib j 

.{191 

^*£Sj j-& liii J& t4..,/a. ; 4 ijjj ^5" *-* *l*Jl JJ objyM ^ -sap ijwj 

WJ b*JUP 19.1 *r ■■,.‘37 J L*Aj ^ J| ■ 1 ■ U 

—4**^1 .^^b^ J4 J^iajl ^ jii! J^a-i] 

^jLp b^*^» J£* J$ O^yb—A* j>p jUij JLJUp tliJi ^jP j* (1) 

^y» jp-SvJl a**SnJi b*)bbt ,*JL«j .{i_j * T 20.1 4*Ji ^ * 2 jA b*-^ (23) 

aj i-JiJ-i J-*a^ b^ ^secondary oocyte v jfi uJ i aJ £-b j yJ * JjJ»7 

-,—J-1 *JL .Uy*; J^-Al w r* ^ JLp ifirst polar body JjS 1 ^ J aii^ +—i-l ^ 
—-J^ <Jr ^jaJ^ J} juJauJi ^Jbbl ^LlPj i.a]r?;b ,jy ^ ■ jflfl'l 

4(2) p \—j a*j b“)b^ w ^a; .(wi20.1 peri vitelline space 

fUL^l >^£ N -W>" oUL- j/Jte, <U>b^ Ji JbJ! j>Jl J JijS b^J 

iJ *^; i-AiLv jii ji jW 44 ..Jt. : H 4*bU ^F lii ^—iU!l ^ iUn^ 





*W ^LdlJV' ^U^AJ^Vl ^la! AiJ^Aj' Laj rj ^ r JI—A) :20,t 

J^jw y^iaj irjjb 4...^.; 4j>- . ^ *>- v* jSr cLLp -Jj^ ,^ 5 —>bj 4 j jnb 4 : ^d ; r 3uip- 

Ldji JjV' ^_JaiJ' jb' ^-s...au 



29 ijj Jfc* jf d _j£rf tJ Jf j> Ly^LJl ijj*3 'cJ ^.^ 1 ■*>' *' l i ' 1 '' 


* 

fUJLil j J_jS' 1 Jpl J*j L) jJU ApL« (24) J*s* •**- 

.(jr20.I jS^Jt) —' 

SPERMATOGENESIS wiL^VI 

Maturation of Sperm Begins at Puberty £ jLII 4ic. i-iu ^ 

iiliJ 1 j_*Jb L*j>P ^ 4l JS”’ jJJl _UP Llj ^jjJl aj 

^jjl J s—Jrt Sal/ _*Jl Uap j£e jiA jlJl spermatogonia 

jSLiJl) i*pb Lb^4 sJs»Lrf-_j w-Ltj i*>w> Ubb*5~ iwa>«li sex cords <;—^4 JLJ-I J 

3Ujj AjbJ&u tSjjJJ ^LJLj ^4-o^jJl Lj^S^M L*^ .(^21.1 

L^s*a*J ^ ^ *Lpi. a a-i 4 j j^r ^ lj ^ *■ - qJL*^ Lr qj ^ A >Aj Lj ** - - - ^ - * l ^ * »«i £ / 

■<£ 21.1 



b^bs-ji <JlJj <JL.^ .rfliaj bkJL>- J-ilaJ ^bJUf'i/* <V***>r* JiL^-' ;21*1 

" ''“* aJ 3 Njhlt CJ* ^btiuL* (£),,? (^rO . A*pb 

iliUl oL—i^l toj-ft- * a^jj Ji lumen **I —Jfi jLi-' s_— 

spcrmatogonal a^ha 4-pJb* b 1 ^ *JjJi L^UM 
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* 

aJufc ^ja ^i-jh.--.* oi jZs> ^ b^iM ^ j£- ,L iy£ j stem cells 

rjA SjjJaJl j^Jb j/Cj .^JsUaJ^l ^ JU t(') ia-oji^ 4 a]g'*\\ 


O-O) ®. 


iiJjJ ' 4jiiO' Jfll 



Ui 




lii 




IU 


1 J& 




j JjS?' b!5bb' J^j . i-C-Jwir 1 iilsJl jjJb ^ 1 y iiiaJ' jjJb :22*1 

O' J] Jib ^L*jl\ Jl£" Jj i ^ i<~3 w-j b^bib Jajy LgJ«j L^jJ-I <C. ■. . * ^r^* 1 

JwU; U* Jii^j Ji5"! U >L1 Ijgui L*yji-l iJJ. jj iijii.1 ^ . *jL»i)l f L-js-S'l ja ^yl' ij'jO 1 J* 118 *'! 

J^LiJi Lu ja 













3 1 J A J&U jjJ JC. t ^Jt 4jirii> LXUt JC. yt 


.clone of cells b^-t j* «JL—J 0 oULJaj'ill j> j-x*J (!) 


L^jLl +■■■■■ A.J ^ (ty) Ja**3t 5ilg;)l j_*Ju aJki jc^-S/' j ^ju. * 

jjh J U^L SLiJadl LffcU (22*1 & 2L1 4.j^;- 

4 = flja;H j (JJ sJiaj J^*j5sj (L*jj 22) J *^ 4 v • 

Aifltl J I 3 ;^J J IjjA ^c_L3 3-b* iJlJ 


sijU^Sfi *LJu~ ,(23J - 21.1 haploid spermatids 

n a.; jl j^J ^_is- * b^Ai-i ^ (') ^b*^b>- jjLfli ji jll* 

jL^r 1, y 2JL14J js^ aJjL^ * j £ j?- j 


jr 4 3JL*J jy^j a:) (*) *«Aladi SjJ lJi Jti 


oUjji* iila-J^ OU JJL!^ Jl .(223 jjL^i)' l y& aJuI? ikj^ 

L^JU ij& aU* tjyjw b*^ recesses J y^* UiaJ 1 

0 ' 

l^jjjjJ 3 ^ji 4 ****iA3 \jyX\ ^pJJ L*)b>- jli i£j4JU& * ,(243 


.a>^LH ij c^Ll' ^*A4 3*^] 3 apL*Jj 


<£L- ^jiLj iJ* V>^ 



j-sJi j *3Ua^ #L^ jjiy :23*1 

.b>i>J' S-bdl (LH) Jj jii 1 J^> yti J 3 ^ 

3 J Leydig ^ xJ jjjJLll j y*j&\ iz-ljt 

(FSH) A-lil Jjv * 2 JJxT ,^— 5 Uaj^\ OwJ b*^ 1 ^ fl JJ?"b 

aJL . 4 1 ^4^ c^ImjL'L- ^Li| tjyjt** 1 b^^ 

.Julib^ 3^^ JjOrJJ'5'd 



fUIi jpoJ (Jg. :Jjfy f^ill 32 



* ^LL* Udi _ji_* j J 

i JSLl* -•'<-* J J 

1 ,'J <vi 1 

J-*- — 

i 

4mUJ ' -uikji jjfc 

_j 4akJ j 

k_juJJV^ J Ji L'XaJl 


a ^iSajL 1, jlrai Iu^jM iijajl j^Ju . 'Liiai y jw- :24.1 

^^ 5uiiaJl tSJLi-l ^JLpULH *5-^1 j Lajb^ ^LiuiJ 

Spermiogenesis ijUauIl JjSj 

Lfd»L-_jj ,J> ^«> F - _JLl^ ■Ss '*A . Ala'll j\>sj 

wi~±J ^s-iJu acrosomc JjJsJ' (*-—£■' (f) sAa (*- a: J .^>-* 

i _jUit>-’^'t *Lj! L4 iia^l j.lailj 4 ^a ..Jl jl j&-\ 3 -l^Ld oLfjJJ iSj^J 

( 5 )J -Ji-^'j J^ 1 Jij£ (£)J -»'>J l -**& (V)j .{25.1 j£-iJ') 

J] iikJi Sjij Ji^pu! Jl—;^ r l ^ AIj^ shedding *J>ji 

* 0 

. U^j (64) Ld 7s-*blj i£j~* 








3 3 ^^ Wn.i f> ft LXU1 4 :ijJjc- 9l J !J& * 1 


■S— V ^ 


. 4 Jl JLiUi^ «kJ' ^jjl Jyi J UAt J^l>1 :25.1 JSUJ' 

' - -1 \ iliUl oli»' 4x1 L>--G Lib ij *iil J p\J IaJLP 

ijj» jU>- J contractile j-^Lp aIjL.^ ^jJl ^ .iJL» jx xi^Jj 

p-j L$lf jX“ Ji*S” 1)' tAjIdJl j i5"jA-l 4-Lb 4j^ill j^ £•* .iljLj—iV' 

(IIMI'AI (OKKH.ATKS illCA* 

Abnormal Gametes »UJl ^pS' 

tOL-dl j j 3 ^ ^^ -LS 

j' L*'jj -U b*>Lbi j' A/»^ .('26.1 3l^*- a. 4.^,1 b*^U^ 

4^,/3,, !' 4~bbl j£jJ . y* j./i'.jl IfrPjl b« LJLp Li l 'VJ cLJ'y.j b*i jj 

j Jl* oyj .(*_*26,l 3 <■—jl Oylj^ 

.£ t*i^L Jj Sljdl j? ! il>i' V^< 
oaLzJ oiUJl iu yi\ o\JIOU tabnormal aiUJ' IjiJ' b*)ULl ^ ^yaJLJ' 

0_j^j ^h'jkP Lgp-i 4 j^*JJ oljlj.*^' J* %I0 b* J1 M 

ULp-'^ 4 j yi\ oli'jt.Jj-Ajl j' ^jJ' J} i 

yaliJ 4-i^JLJt CjBjJLJLIL 4jU<ait iijaJ' O' .(^26.1 4a,/jiU J-Aj 

,Oij w~ui>- "V Li LJ^-J AJt*JaJ' 4^* 
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Jj"n Ajt d±MJ ^ 



4 1 Jill Aj^ttU Ajii 


*» t 

i « 




AjJZy' *«*>- (W) * t J "A ‘ '" " a ‘- ^ yblj ^ ^ ) *'**'L".** 4 ■"■'■-* b"!^- -26.1 

. uLlJl 1 ** <tLCj£- Y 

Summary ^j^Aa 

j*-[J>2 J\ P 3 ^*-53' j'A>r P <Uj-U' A^w^r 1 ^ikJ 

Ji J-^aJ w~*- t(l.l jSCtJ') indifferent gonad Ij^uA) aJl^LJi IjjA\ JJ 

f- ^Li 3 ilL^ 

^JbkP 3 IjSSjWIP 3 ^jiilj JS L*yij^-1 ^JJ 

A-lJri s^lLli JJ>LAj \ SJLJUli' olJtwaJt .b^UM yLf^ Mi'S*)/! + *h~ ^ _lit 

^L-^jju- 1 ! 3 b^Ai*-^ j^JLiXi (2) j L»1 ,(| j ^Lj 1 

oLiwaJJ haploid ^_ibyiJl ^juJi ^JLp aJU- J5~ ^ yj£ jJUJJ (DNA) UjJ' 

SjTJdi ^jpVi jli ^JlSJJ .(3.1 J^UJi) 3L*Jall 4 *j~Jb-' U-U j (DNA) bJdl 3u*S* 
.w^-jyJL (X + 22) jl (Y + 22) **w?Ul ji'j 

4-i-^ a yils jP #t 3 C^L*--Aajl ^-U- 3 OlijJLi w> Lt^J Jj 

%8 ■«/gh 3 C^lijJLif ^fP aj**fsJl 4 j^Vj)1 i—>% 7 .o^yi* 

j^Jtii) ^yiwa^ a^bj) w3i£ Ltw JJji . yiJfijl ^P 

sUjI 3 \ J - 7 y 4 AjL*jAI oU.^1' ^ jjljX?^ ,3L*;i^l ^ ^L-uai'Vl 

.Jb.-J L*yji-i jli (JU oJj^\ ♦wip) JL^j>yt ijLa li[ . 3L,a:;^l 

O * Jl>- J-b^* ^bjj ,(5J J^-JJl 1 ) ^ ypS r ^ jy Jil 1 wjLa**^ 3Ll^j l a * a *j * j£~\ oU^a 

. ^ Iaj (35) **** aX*j bv^kMp Lkv^) * t*) ^ jAp jL jjL - _ - \- -* - * ^ jap 3 w^hji i mlt 





^ 5 <1)J «J £>jX±* I 4jiu i> ft Lj^XJ! ,_/Wj y/ w rJ^£j ." / ^ Jj - n ift 


cri- (JalJl j’Vii*) Deletion Jb^Sf' 4**-^' w43j*L*JI -%-iu 

J*-5J ^—J 1 mierodeletions Sj&**aJ' JL^Vlj tdu-chai syndrome 

Ingelman jUJbJ Ji* *_-* contiguous 

Prader-Willi j - **p&* / t(13ql5-l lq!5 

jJ ijjtill 4-%^4 cJ^ iil b* l5 1p x^ju ax* JMj .(13q 15-1 lql5 

o' ytk Jt JjSj Ji .Imprinting ^JaJb (4*^ ^*7 ^ to v/l j* j! f^'l JA cJjj 

y (^Jolt r jji' -laii bUy dominant IjoLm ^Jr' 

olyikJ' .(usaU^' ^ J a recessive 

. e-Ujj' J ^^ *^Lo l ba'Jljll wlpl 

j^So tw*Lj yP jj boXJ' b^Ui-l *d J? 

Uujj spermatogenesis jUai^t j ^TjJt j U^j Jt* IJ -^ ^oogenesis 

jl*j^ .oogonia oL4*J' jyJb ^S 1 ' J$ 5JaJ^ o*^ 1 b*ibl4 *\ .rjUl jju 

JjS r ' jjJaJ' JuP olJa :: !' aA-a ^yaju JiJ *b iSjlo* Liiij oU—aJ 1 
Ujoj t^L-J' 3 oLia-J 1 OJa-Jl b^bbt (1) 

^isu^ *jA Lj^tI b^bbl ^v* 4 J5 ; la j bJjSfl bJs-J' b^bl-l -bb*J 

jJU' J^p wJUJ .primordial follicle ^SUs*^ y~iy*-b .(17-1 J^J') 

.bj'jJt oLj^Jt' j> <>jJL£ «iAP ^jy m ^y* Lfclp <*£ ^a-L& j* 

(I) jijkt ^yx j£ Xoj ^Lj' Jjj JS" J 20-15 ] o 

• J»* * ! J' (2)J ‘(/j^ 11 Js* / ij^' 1 

s^>t g*n of J| r L-a;Ni JjS 1 ' j>Ji J UjV' w jV 

c w M (LH) jysurge ti ^yU!i 


^ )UJ' jjiajl JbP b jU!l WlJ 1 bJbbl l jj^—ftiV 1 J*^N1 w-?' 

—i*- —io' J-^Snj ^LpL^ (3) J l j>^ bJpU^h JJ (2) 

jjjJb ^>JJ UJUPj 4^yjl ^—2> flj^LJ^ b^>-l 

b%p vj ^ JslWJ' jjJLj ^pJl^-1 L^i sIa .spermatogonia bbaJ 

.(4,1 J^J^) j^JUaxil ^-p spermatids 
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spermiogencsis (tJsliaJl y,£j) c^js*d' v U—*-< js- >_>CaJi oUjjl 

condensation SljiJt {wj)_j .acrosome ^—»jW' (*—-jM (I) : ( ,—j (25.1 

shedding J>ji (j)j .JjdJij iJ k-jjl odaiJlj ji*Ji (^)j .of the nucleus 

Tt-ialJ ^ Si JAaSa:ll OjJj ^wip 1 

0 0 

Ujj (64) 

J^Il JJLmu 

i^ftS j-Lm 4jj£j~* <*J^Ld ytt* ^L^zJf L* .1 

. 4-*^ 44*^ 

^^S^cAromtfsoma/ {iterations ^fjJddi ^ ijd ^ L* *JU?yL 2 

J ^_ di 

* j 

mosaicism jujdf j* L> .3 
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o-l JH\ JS 5-iaUyi o- :*U1U JjVI £j*-V1 

First Week of Development: Ovulation 

to Implantation 


Ova rain Cycle 5 jjj 

-Ue- 

tyC si-#- (i-—.^-1 OljjAll ^ hypothalamus 
(GnRH) iJL*uJl i jJJali jl ^ 

olp: y* JyiJ ^-ill iL>b»Yl flJ-iJt \jy^ .J^ju 

t (FSH) 4idl oj-*j-i' ts^U jit *Ju* .sUUUJi 

^ t(LH) jjjii' 

w-3^ JJ)^Uu^ jjiflJl C^Lj^» 5- ^v* 20 — 1 ^Jj 

jjp jj> yki Jj JL-iP oil jsjb 

jj^ Jl primordial follicles </'-*=* V A 1 j -—4 J 3s* 
\jy^\ t jj^AM t primary follicle stage 1 

/j9* &X& j-4 20-1 5 Jj^y^J 'Aj& JLa ^ siJJJJ 9^-Ajj 




fU j*Jt ,fit :JjtyrJt 38 





* (LjLp ^M) ji J? '-g-~ aj *- f d»jj i*J1Jl]I s^UjjJrl J jJ 1 11.2 J^-*h 

J| IJuJ ^LJUii^f' lOU^Jr 1 ' JI.JJ& jty[ iijjjjt p4jfcj * 3-sll jj«-yb ^U- MjJl lJW 

Jrp-jyij Jr' £yJaJ a^^V 11 MjS " 1 (V'/ <.«£jLp) oL f^r JJ jAad 

L^wJ 1 ) aJyJ' -S' -J jJJLi JJji^a^bj <J*>UJl b*5bl-' b^bUl ^jl? ^*p 

JjSt 1 *1—*JY J*£2 ^»b^ j J JJ>1 Jj -*'jui (13.2 

, Lrf jAi w'^i LJ Jbl' JjiaJ^ ^v 1—1° * V j ^1*1' j b-Jj j 

taJ^lj S.^.i aJjP ^ jr * iJ^l5Ll‘l £■ *JajJJ ■oLi*-b& AiJiS &Jb-lj ^LaJ t^pUJl 
ajjjJl j 4*J1 JlIjY *<La'J tt ■ ,,-ji t *1jIj y^S'I l.oJ.y 

oLs^A-l k^Lpi jlf ^jbJUj ,£ +*L*d A*iS -l^l J ^ Jy^ i^JUJl 

aJLA- 1 tL^Jj wj yA-1 -wl L^Jk^P^j . J«*\^Jl ^ y*o d .jLLJ US 

viyu U j^Xj dH ji *La)' f* 3 ( J^ J ^ \J> Ja^ \> * 

L'yjUl £j^aj -ud 1 dd ddJdT .carpus atreticum p—A-4 

L^bUi zjj* jlS .AwaJi 3JbLb <U-i' j*?\ follicular granulose 

^ t 

[i*! J>1 ^p SJblp jijj^ j&-\ *-*^ t(GDF-9) 9- J^*Uj Ja^l^i 

jl^Sb thecal L^jUl ^ J^UilL *(TGF-P) 

(^_j)j t (^—j /Li) proliferative k^y^sJi jjJaj' J J j*-^ Jl (') 

jjij J S-^bkiiJl aJ*Jl (j^)j J)j£. *y *~-j y _^- .Js*»_ji 

(i) :Ji U ej_jjJt x* surge ^-*4 ^jJ'* (LH) Jijii' <jy>J 
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a. , Ja . . H J*£ Lf 4 maturation-promoting factor _>*J j£/ 

jl jil (w») * ‘j—fl—ii'i’l j l+»l—«- 

JjS Ji s^^ji (£)* '•luteinization (y>Wl) ^ yM ijjA-Ji b!>U-' j* 

.ijab'yi jC wJ jir' 

OVILATION ^UV» 

f^Sf 1 J .(jJ-*) J^2a (25) J! #jlai J-“i ^^ >-ri M 

# 

iJufc % c^J )jill j jp* yklj wJ^>*Jj yll Jjy u w^ji (.3j-iby* 3"^ 

yli-l i J JL ^ bf ^j Jh oLjjf^sJJ w-J' 

jJ 5 L^-Jb yM bc£ji J j)S/^ JgLvoii'yi yba-J' 

Jut <L ybL^ K^nki'^o ^r s -'_? ilill 

* 

j ^U- bulge ^bi;* ^*J^= . 4 yb ^’>4 JJ 

yTJby^ stigma SJoi y*jV' kJ^ - ^^4 **iJ' 3 bi* 

<4^1 i-iLll i ■/? *> jj bf jLuPS-'V Jfi?LLj jJjill j yfi JjbJ^ 

u j y* jk\ v^iijjV ^-4) iSy — 4 wii-^ b 

j * 

bJj4 kJLjajiJ' CjL/jI az\\ aJut r- >*Jj . w ^„U J aJL^zP y_y y* oL^ailJ 

teumulus oophorus yy4 bkkj* ^r* ^4 y^i ^ tyyj^ 

^rkuy t^JLSji Jjw jy .(3.2 & 2.2 j^t>wJlj ^jjiJaJj ^Jj^J 

JjSmj zona peliucida kijuii J 4 -" ^ +tr^ ^/^A' 

.(6.2-4.2 0^5LJ') yi' 

CUNICAL CORRELATES Ajjj^-< 

Ovulation 

.middle pain wy>- ,ZL —Ji ycuJ 

j f LaJj) w>\j^[' w^-L-aj b*lt wyi 

I-^- . j. i j , 4 ... -?l..H jyr- 3 Uju^j 3-Njk_ ^ 






o'i/bt-l \1a Jj j JJLjJi ol^- y* j£*y i r ...j A^sh^fl Jj , L j a * J . 

jjiLfljJl aJL* ji f * SJL-LlJl iJjd 1 sJJjLgj*-j^ jl* lJj jLaP ^Lkpl 

SjAaj SJjCa Juf*- JUjj- 1 J^jjj \J to^JuLLi iW?bj Jl U Lilp Li I 

.*L*Jl oIp J} bT ^4^1 ^bw?l 


CORPUS LUTEUM >^Vt ^*11 

ja b*>L>- jJLUSJ Jy*iU j^A JLp aJ-zIi b^di-i vascularized 

Lj jm* y^l jL?lJ C>j 4 jJJ* jJl 4-£'j'Vl ’-* twsb'^l .Aaj ^JsLj! wA 

^—iil lutean cells ip^wjty bS^' Jl A L'yJ-l a a* Ttij 

.(£2.2 jJAJi) Ojja-^-jjJl .corpus luteum yup*il' ;*—J-' Oj£j 

* 

J JJ ^absjJ fttiiJl Jl Lv oU-i>!._j_-JU»*i|l_) Ojji— k-j/JI oil j* <ji J3 

yj*lV '^ isecretory j'j*)!' jjJs> _•' progestational JjLJ' jjlaJl 

.4»Jall 



^-LV' JJ -o* (') 


(v) 


-V', 


l fe) 


JUli j_ji.il J> i.„.^.,,li *jjj i^f\ -V .,>*1' j*k- jl* >* <-*>•' jjjj J :2.2 j£ill 

^ - J 

b^ASM ^aJ ^jJa^U j Wy&t- &jy*>* <L*5~ *^* ^v* ■ilk a I JjL^H jV 1 Aj'VI ’,j* 

tyLaSl' ,+—jsJ Jaj-'il . yi^Sf' <*—i-' . jr yw»Vl L^iLl J*£d yj yM J^b 

*^jyLl ^L*j , L^Jjc- jyfcjJl yj 4*^1 L^liLl y& ^JLilji 
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4 jJn.llj ^LaJu* ^U. * ,jLbJ^ ^y* 3Lu»j ytj *jyj_£ a j *A ^3.2 

w-jjS' <y^j iJ^L C^yiJ ijl jfr*^** k*j j y5Jj ljy «B .^tr^' y ^Ja—l l *-*S*j j ajUJ' 

*J %A Ji>*^j .^ya*!' nJa** Jjt- mJd U*^ii-L A.;^....; 1 4jj^ y *£- L* 1.5 JL*j 
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OOCYTE TRANSPORT ^ull U±l\ JL 

■ e~*j i juj JJ ^k- ^ oviduct J^-i' fimbriae jks- ijJ 

v* b^j b> jjaju *_>» 4,J 1 ^ iJsU Ob JJilAj-* v ULb ^-aJLiOb 

Ui- ^^>-1 sJl& ^ULJ (4,2 & 3,2 b^b^- 

Ola y*^cilia wUl®' aS^ yi~ AiUO^b 

,4-JaJ 4jji-b U>Laj* jJiJ OJbjy t tSibLjJ' 4flb;b ^ aJ Lq£\ y ^jy J\ 

jtO< *-* .— .^Llj Uj J JLtC. 4-bL*- v *0 JJ .11 4 .Pa .0 4~i40 Lm2j 

C_ k ^ ■ * !w ^ ^ J- - W 

s^jpr 4.4,N.a- J? ^ A*lii-1 Jus^J Jjj .UfcJkJuj S-Jsb^f 1 ! tbj' cLa^a)' 

■ftf 4-3 Ji ~ J 



j-j( b-^ b§ a j . Aj,.3 i b*>bbi jjji i i^. Lt j ^bb- Ok i4»2 
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CORPUS ALBICANS ^Sn 

.a^sL^I Jaj ^L' (9) 3 <JliT a^J ^Ua; *~Jr' jt* tyLa>^ 1 l^J 

jJJ-i Jjlt ^Lp ayLd' J\ aJ —t aJLc- v_js yd' ^^-C* 

w a J^ -* ^j** jj 5 yj b^ji-1 W—-o yL^J^ * i- 1 

br t4jb 3 >£*y (•—*-' ** fibrotic scar tissue 

*-~j yL^-V' ^rsSCil JU aJU-' ^*4^ f iij u! tu k^\ y Jj iS^ji 

® jj*- 1 (HCG) b ^ AwL^liih ^djj' A4->- yj 'U^Lw-jj 

«J l yusty *—J?' J-^'y aJu^lUJ syncytiotrophoblast aj ylkil ipUJi 

j' ^jfi ■ : U +>*>- w.ltS ^ .yjl A;Li 3 * u>l> ^#^2 j> yL^V' *Jr' 

,jJJj *AajJ. jHjr'^J 11 AjLS ^ 1?- J *J.Z mm y? jyJl j' y&) AjyL^^l L<^ jJ . 4 fl - 3 i 

A*-JL*jj AjMaJI Ay4jS(l A^Lny J JJ tf-Jay b*}UM aJL& jA g All 

JA /^S r ' —A-' aJ'j! 3*3? maintenance sjU^J U 15 " 

i:U ^Lpr'yJ 

Fertilization ijUaitfi 

* i 

*jJr' J £* /’ll* ^yyjl *A>Jl ^_ill aJ^aII jh* 

3^*^) til j *LpL-j 1 JyJl ft'jft-' 3^"' y*_? ( 3 yJ') -*-^3' ^yji 3> 

reproductive tract ^S Tl *iU—■ 3 ^ yp 4jyli *&} ^(4*2 

, aIj! sJLjJ 

jV Ji J bjiui ^ ^—x!t ^J>UaJl j* %| Jail ^-b 

JiA C’* ^, | - a ^' ■) (J^ 1 ) f*-Jl ‘r’^' j! J^' J* -^^J' AS^y»-j ♦ w^Lpb** aJUtl 

.UopL-J jJ JjJi L^‘j^ ^5-Jl Jjlj-Jl iS'j^ jt ^ (tjlill A*iijJl UJ 

jiXk; Ji' y- >u U-U Jj j^ 1 -* j^ 1 Jl 3* w r* J j ^-J 

.L£^s!»a j>- J41 t isthmus ^JLUJl L ~aj L •JjS’ j 

b'My- —lil 'r~r~ J . ( J*J • ti4sb^(l JtiP- iS' ji-1 Li jjj 
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V ^ ampulla JJ w>Uadi t^J f Jm 1 dl <*Ot 

^^L-Ld' J^Jl jj U-*Jikl w^M-a * 1 Aj jJfcl oUljJ-l ^J a .T .. J 
[►«—£“' J *^ 3 (^) .capadtation V«iU' SjOiJl (!) :Ji ~U#i Lf^Jj 

i 

,ijJLift ai> v,—^acrosome reaction JjWl 
jL*JYl 3 s-IJlS^ i, ^L*Ldl 3 O^^d^ SA-ji-jlLJ^ SjJJiJl 

iiAadl ljjLg3 1 j~\j ^jJbu-jji t 3 jdl 3 OOvd^ tT» i-dpl .wjLpL* (7) 3 'j^ 

i£ ^5%—Jl a jZiJ' 3 *Xa 3 

seminal plasma proteins UjMdi oLJ^j glycoprotein coat 

* m 

JajU LaJLJ ijiUJl w*UaJl j) jl *->JJ j Ja}\ ,_J-l * jU:,i ^Lju ^ JLIl j^Lll 

Jp-UJ J J«Jai~J_* corona cells J-IS*^' j>* ^ ; k: ... ? ^—J' 

,^>Jl (^-Js-1 

ZOna SiUJjl iJtiadb iiiaJt J*LJ j\ Jju ^JJlj 3 ^SaJ' ^Jrl JpUj 

Ajj^^iaJi ol£jj^[l jljil jup aJj O JuPlfii)^ *_lj aju* obJjjH pellucida 

3JliUacrosin ^a & j-a * U 3 ^ J*^~ ^ 

.(5-2 trypsine-like substance 

a iV?;i *1 31 ^i>4 ( 2 ) <j\j&-\ ( 1 ) j^iaJl jlU*J*J 

.4 .J J kj ■ U c j* A^.ii..^ A*!^ 1 ! tL^jP LT ( 3 ) j^aJlj 


& »0oJ JoISV' o' : 1 jjUb 
PHASE 1: PENETRATION OF THE CORONA RADIATA 
300- -I*** ty * 11 —j tAJU-Udl aid 3 ^-5 Jj5j 3 *Lt jij^>- 300-200 Oy 

aIzaj A^a*.3l ^^ jh* L^-L4 Jk*3 J-^j 500 

^ x ** * 

^3^J AyriflgiJj AiJad^- -kpU-J ^UaJ^ ^J>b jl 
.( 5.2 joP aJ^—^— dt ^ Aikdlj 
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c-l i » «J JmjJ 


Aj jAj Aj . «* >» ^jk 

JL^i\ r UiiV 1 A*. 


J>w 


jJJ 


,ij .AfbL^jl 4j]auLi ilviiL* iila-d ^j4j kAJjySOj J ;5.2 JkijJi 

tjf *JUM il>-^Ll ^ j?rU- pt- ji Aj^ i 1 ! LA.Si.M *JLiLli jl J>-^ 

Ajlxb j.Lj' j tSj^ aJL>~ jil j: .AjLLtJ 1 l^LiHl jl jl»-'j 

*(^■^1? fr****>7- jj AjjXaJl 9jj**SL^ AjLs^Oti 


J^/IU^U 


JjV* ^ 
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4 , ^la'.bqjl JjljkJ *2 j>LJ1 

PHASE 2: PENETRATION OF THE ZONA PELLUCIDA 

4ikJ' j aJi-JL k>^ >S jiLJl Ju ^ja ^ iiLLiJl Aikd' 

^ * t(ZP3) (Ligand) j±x*U\ ** IPyS' t kfj^ 1 kil£ 3 

4 j/adl J^jlaJl j\ -hla***j f . «oLUjj^j ^ 

l5LlH) 4 r ^a.s.-li jJkdJ ^SLU JLoj' ^Ip dJU-L 7r..,^7 j JyU-iJl j>\ 

'k t^Sjj • ;*k^ w **£ UJLp SjLLiJl Ukdl 4 j3jjL’ *(5.2 

^b^jdb kk ^—di S^^LiH oUj- j* lysosomal J>k: j' 

(4.al%;U Jplij 4j\d>tti AikU tL*jjjj toU^Y' jyu aJ>JJ 

Asiakl ^Lp 4jjJJ C*>L^—* Jfl...dj AjakJl ji j>-\ *juj3 

iJb-^ ji iJuf t 4 iU*Ut Aikb j a~* ^ ^>-! 4j *^* ±i*>\j\ j~>- juJ .zona 

.(6.2 4-Ji£-t <jt ji ,la.n-2 jw* -laii 


Aj^Ullj AokaoJI <A±}\ ^jLic. jl$.^V)1 :3 JjlaB 

PHASE 3: FUSION OF THE OOCYTE AND SPERM CELL 
MEMBRANES 

jjLJ' Lj^- a jk;H ju -k~^ j>ij 

cJ%*£y$}\j (ligands UUa~>j) VkJl -UjM J _?3J integrins 

Jju 2ukJl ^ lx! *L£Jdl ji^w .AikJi J disintegrins 

J^kb g.Lijdl jlT Llj *(5.2 ti^Lk'V' 

tLLWJlj SJd-i cLip Jv ^LJl^ JLk^t oLi t J^JaJ^ JpUJ 

j-'j ^ tjL^^'l J_j ,(5.2 J^-lJ') iiW 1 ^'j t^JJt 

I I 

-^_k**v l] jZj f h, ^-.-J---! 1 A*UL*^ 

I<j aJLsL' ^*-^^—j tl^Jj ^_^ll J 4>-3 -UP^J 

.Cortical and zona reactions 5ikdij J 

5j^-l cLi*P ^t-s^ai ('j >oLCji] ^tA*j*Ja*J^ A^klJ aj 
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iikiil (v)j .*,£^S r l obt-j^L] impermeable (U^T) iyj ^ 

aX& i^LJj'^l ^v* m-UjJ L^I*^ y_j 3 -* <bbLJ^ 

aJ^JJ ji^ ^ J \^') polyspermy ^ 3 lkJ' ^a*; 




Jjui 

,^431 ^ j^ifciil ^LJti 1 




xJL 3ayh«l- jjjj 


JiU 


^aJ| 


SJJ* ^ 




. sJ .3,13 fL«Ju^i J ji* ^Jsj Jjtj *■ .j't. ,V 4JJ-1 .T :6,2 

o' jhJ 1 ! Jj 4 **o-J' f-Uaiik .^Ull L£>L3jjl cJl*S^ Jj-y^ t£ 

L* .5ilijJ l l 4 altilb 4jyJj oli' iJLP- r^JJj 3baJl „3 Lj j^V 1, Jlj L« i4 : b.?j jjbi 

O) w-k*)' jj *l3 bJ jb 3 ,4-^J oUwjI' .—s « 0 .ijytHj jjjyJ 

.JrwJj^ *b>- y* 


Resumption of the second meiotic i( £—iUii JUasi*^' ^L-ij*il jLii-tl .2 

/ J 

^jA\ jl^J^ J Jju ^—;UJv L^L-Jbt 4 -^Jl ^liU J^xJ .division 

* ,1 * 

^**b J^*Al ^oLJ b^AiLl uJJl>-| wi ^jf . oj^V 4 

. ibWJ' 4_■ 1r?_ ll 4*JyM <j£C h^J^ aJuM ^ 4 ; U^*j ^ ijladlt ^wnJrl 
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female StyJl i jJ — -i ^j/u *~Laj y- iiy j {X + 22) Li Ly . *. ^ 'tnr.'j 

.(7.2-6.2 J*s\£-iJi) pronucleus 

JaUJt JIUj’ -L» .Metabolic activation of the egg ^<V' .3 

4j *13-^ _* 1 ^ ~ ! \ ^ vUu L* ^ *- ’ ■ L4 w4*j -li * .^yll 0 ^ 4-^“ ‘Usd*. %3 

.early embryogenesis yi=o 4kJ_y iJ «V' vJyMj 

itiiJ , Aj yj^/' S'yJ' iiA— ja L^y O' eLj'V' »X& J) 4> J'j-i-' »-Liij 

JjiJi J*aij t(6.2 male pronucleus *djS\iJ' s'yll «-L» i ^ T ~ad -J'y 

ylyj' Jj t - ±iu jj yy^OJy yyV' S'yJ' i j■!■■■ Jjv L* j 

iijtij'j yydJi ^y'yJt j -j-l— yr wUp .(^7.2 ^jyJl 

'ijj .replication (DNA) UuJt tJLj L Js- wi-yj l( haploid ^—iby L***^”) 

U-dJ o^JaJ' jj ^ y£ ^ S-U^- y jU i'.l* ouy ^ 

0 

^iua-^aj t(DNA) (.fluA-iaJi jj .-Sail (DNA) 

ij jjS T i ^ (23) ^r 4 J>S ' ^Lam«aJ1 ^JLaj ^—Jk*lf Ijwzj^ J Jrtl^ ^Lp 

# 

sister 4 ^ coUwiJ^ j j centromere UU* (23) 

ijjJl j* aJcp j£j jJLJJa ijd/Uii jUalH Ji chromatids 

LijJl t y jj._dl uf j ^ oL*waJj ^_ibuwaJl 

k_.-lfl.ili Jl ij.,4.,t,i! cAjw..«aJl ijjiu^ iiU-UP .(—^ 6.2 (DNA) 

O^^-^Jli) vM f* -** * ° -l 2 ^ L ^ 1 ' ^ ri^l ^ Xp y-*-P Saj ;JkJ lii\ 

.(uB 7.2 & *6.2 

* ^Uia^'A) AJLgji' j *5sJ 

Restoration of the diploid number of w AA. . aU ^—^U*JaJl i-ij! iiUx-il » 

0 0 

ijjjtjr Ua*L^ ^yp dUJJ . r S r ^ j wS T ^ ^ chromosomes 

.jj J* ja 

(X) ^s—-Determination of the sex ^^ OjJ^ • 
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^r\ JU illjj (XY) l/iU(Y) 4ikJl (XX) ^ 

. '-■">- \' JCf- JJjlir jU*jJ 

-Uu wlJi iJuS-i ^Initiation of cleavage 4 jI-U • 

.ipL- (24) 4l jA 



*1 * y L* ^ 1 j ■ up U 51>- y^ j 4aJ ^jLju _* ■•)■ * . \ '7.2 

^ (*»»iV) jjiJLiLt j* .B .4ii_j<*j * £ 4- 

CLINICAL CORRELATES 

Contraceptive Methods W UP' Ji'-'j 

JjUJt 1 Barriers techniques J-jJJ JjU-1 oLiU J*-U 

* 

^Ip a\j\j aJIaJT s\+A iSj^ ^j^AjV 

j> £*^3 J^- 

cervical cap ^^ axJj diaphragm J-^i' j ^^ 

(JjLf) £.^ ^jA JaJUp ^ UjJJ 
3 t§-^Jj JaJS *-a jjJl 

^jA U^jl j*\ jwl* cLH jj^FSH ^_^1J <*JlI ^—* ^1p 

, *JUjlH j jJLli Jk*jj ^L*ws-JJ f U* jnj (21) 

jiiri 4-^^p ^ j* 3 * Depo-Porvera ~ 
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ylli (23) J y~*> w t-^ IjX L>L^ ai*J JJi*Jl Jj jJL>- y 

^ ^r>- *iAS* J ^-^-' 

U <j3$/ U ^jJLii j^ji'* 4^' j 1 j»i *j*. synihetic (^L^) 

.pAJi liJ5— Ji Ujop jt t (ju> jj %90-70 ) ^IkK jr Idl 

JP' y v— : ^4°y '~ > } 9r 4 j* (IUD) J^'a jVji-' 

l* ^ "j JJ * 1 - : ■ - - - 1 A-iiai;' JS' jt *' aJ -J juN^ JJ k _ p ^" 1 J 

.»V1 JJ 

(8) «J_<UJ jf IjJ mifepristone (J y~ijJu> .RL -48) jU*i' v —^ 

. jj^J—.JrJjL-i* LtU- iiSf LC.j l^ia-J-l j] a Jj^ JJ 

j iiLniJi yjuS’ 1 j* J _j*)' -4 j_j vasectomy ^ Si' Jl-aja^i j*j 

. ij J5 *j£j* i," i ._! L*j>j i fa^^icD XL Li jS* Li= LwV 

Infertility pJl 

^ * 

-JUaJl SJ J* L4LS Jar)\ j £ii_ AJ %30-lS A-P ya *i*J' 

0 

J'y- Lj yJ Jl* JS~ jyij *(J^) 4-3 .L^lS^y- ^yP J 

* i 

J O- (50) y (j>) JT j ^ jjJU (20) .Jjdt J*-.iik J^jeU (100) 

»—J'L.^ 1 aA*J fL*jJl JlP Ji ,4£jJjJ yasJ*-t J 4jiiaJ 

J J* 

hostile y>-yJ' jup (^— wT ^jJ~' y 1 Si —i Ulp) jil-L-JJ 

LjU^U wjLp^ A-4? 5pLi^j 

oLjLil JJ OiJrl Jiij uLjy (IVF) jrlss-jll J S 

oi^i- <.LiapJ Jj ^ ^>p ^yaJLl Jj '—4^ J j y>Jj J5 

^laJl j 3i ^yrSfl ^y* L'Aji-' s^ajai? ^JUi' 

*ia -j Ujlp taJJ ^aspirator 

<u)! —o c—* J aJ?J jl—^jV' ’v* 

"i jjl j n-Jy SyLfcljl ^L?-y ^ Za- 4ol-i;v^Jiy .a 







a>» *LL» _jA JJ 5JU- Jk\ 3 XJal' J^SnJ ji -UU*U ,3*3-1 JUjS^I j—->- 

jL>r' ^LlSJ risk jU ^JJjJ 

-bjb %2Q 3'>^ Ji Jx*-* ^U*jJl 3 UU 

0 ^/L*J^ a-ibj ^ . ^3-1 Jl*l5^ jjcJ 4w2j>tll ^jA 

sj -® tP>" ■** t5 j^yj * r"^ J J°y .ti (j-* - y £<X iJ*P ( 

. ^JLmiJj l*3-1 3i ^JUjJ 1 

iikJi J*jf (GIFT) .-Jjlli *Li J>'a Ji oUiJi v. 

^plaJL **jS\ J-s^^j ^ JA* o^>4 w~>* 0_jJ' J>*b 

aJjL- 1 JJLI (ZIFT) >h—JjJlB ibi jL3b Jl JpL '.-Jaj 1* ,1 JUj&* .a.m,-!?- 1 

jL^jLiJt ol ■ .i a t1 i ^ * ■ ij mj a..,7 

* + t 

SiS) «3-l ^JsliaJ' ^jA aJUj A**S^ 4iJUjl ^yi>- X~>- .CJLtJl Ur J\ ^-AP 3JU- 3 
azoospermia (i-ik^Ah) v- -_3lk U-up jl oligozoospermia (w&lkJi 

(1CSI) intracytopiasmie sperm J>b iiloJl 3 ^ ^ ^ 0 ^ 

^ tA^iaiJi &Ju 3 xJL-bJt »Ui ^ ijuj-j iiUj w3*J .injection 

duiUj ^ oJla ^_x# ^js* 3 ^33 

Deletion Jbj3 ^^*4^ 3 (TVF) rbrjjl 3 f ^w* 

• ^oUjJL^ J *^' iC' Vj t(Y) 3 


Cleavage 

SJLai)' j^UI— ai^|H ^v* 4 J—L^p 3 ^JU- j* 3l ^J^' k*JLP 

# 

O U ..i ,- jjb ^jlU-til *_> 0 Jl& ^4—,L*)Ubl iJLP ^bjJ 

^1p 5juJi b^Vibi iJU-^ ^-(8.2 blastomeres 

oL^-Jlil UjjJ ^JUii ^ ia. . . t;J i u,*j ^! n/i .{A9.2 J^J') yi clump JSsJ- 

<-* 3^^ ^—J' bt)bb| ij lJf ^u<al} 

j—ta ^p-ii 1 4*L*JI oXfc ^Lai—J .(B9.2 tight junctions —j 




fUJt pie, 52 



Jif ijJi J t Ala* j* Aajj'tfl yXiJ Al* j-* Ajj jjJ 1 


31*-y Jj Jyyjll t^y£ *y^d' *d^y til OjasI^I y y y :8.2 J^dJl 

3JU-y ti^Ui 40 ^y- >a*j aj^jSI 1, aL*- y Jjli apU. 30 J^y- pjv 

oyyiJ'i J^Ufcjj. .^bl 4 ^y- -^y *yld Vy^ <JL>-y 3 Jt'y 16-12 —J' 

jpll ^yjl AjI^—* ^_*foj lilijUrt Aflrjub jJL* Jj AyyyV^ 

tAjy^i J-^ly a^L- y L^Jiaj *-* J-^' ^—J'j aJl^-IjJi L^UU ju U ^compaction 

J — W J£X\ y fit (3) Jjy- - 1 *j . ^jvjy 

yd! aJLs^jJi b^d j J>J .morula *} 5jd*^ ^u-Ji L'^idi 2d>.y JyScJ 

aJ 0y£f i*^j .inner cell mass JLbMjtfl ijiiM SJb^Ji 
{^?li-b) aJUS !i <*dal3 ^—; aJ>uJ' hj$-\ SJUS^Jt o^j ,outer cell mass 
^—Jlj trophoblast ^iUll 3*ylsM iii5Jt jy£j U*w tembryo proper 


. 4a~JL|J yy^J ^J! Jl*j La_J djL2«J 



yd .A b*^- ii*- y Jj jli 5 ■ , „>a { ^_^L* a-~*j yJ y£ <Jyy£jJ ajy? "9.2 J^dJl 

J~aa" U-w tW?'j V*Jj' * *.u.»i ^yi>- J_j5i t dyJall yd £w?y]l J? . aJj jii./i * .B t3J*yJ*^ 

t A>w^jf jd <JjM -n -Xaj L^jbt 
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Blastocyst Formation ‘UajjVI 

jy L>ij.Aj *-«-5t«ij .^Jl>-'a!^ Sj •jj* - ' s^^j' Ij*j'j»- ju spaces jU^-V' 

U0.2 j'^SLi Jl) blastocele ^—j Uj*^ J 

^ aJuS^JI b'Vts 1 .AJTjI J' 'ajh ^S iju-iU 11 ^-bJ* 

l>y^ ^ 3 —il ^ *-> * embryubJast ^ .«..^V l 4 j**A% 

C, — J • ^ s •* J “ A J 

epithelial wall ^Sjl^2^ jUA* 1 *—aJ * umphoblasi iyjjSi b 

b'-Cj MibLbJt bLa*J h jLj>- » ,(w* 10.2 L>sjJ') , 

4j jl|,lfl!l b*)^' ^l^^-b tjbpj^ 3 b**^Sb b-iA * 1 bpla^ b^>b>- Ijl; 

jj&j yjU,aii^ .(^ 10.2 Owv') rOL*J > fcJ 1 ' *j- ^6 ^LiJtJ 

1*5^ tbbuji b*jjY' bL?L^ bj-p ^*_ ; ^—i!' imegrins ^ ■y^SS'' bkUJ^ 

j^jj^tjlaminin j^yd^ ^extracellular matrix b^' -jl>~ 

# 

M^-iJ U--j t<j-LaJV jw^tib b^U- 1 ' o^bcxl' o%uL;—^ ^JuJ .fibronectin 

j - 

■» ■:! Jw? J 4 u1pL^ v oUJj^ yb" .3^' j j5*aJ 1 o^Lix—■ 

4jUaj^ Aj^IaJ 1 ! Aa Jnj il JL^La uJi if lli Ji *J jc-V jLf ,* 1111 tAjjbtjl A>jij,S^ 

jt?-^ jA pfr sZ-> jA Jj l£b*JJL ^ ' r 5 jL^ ^ O 

. J* ^ cLZA.' j f J*"^ ' 'b-C^^l JL««-Ss)^ 

Ci.lMC4M*ORREL \TKS4ujij** £*\&£- 

Abnormal Zygotes SiUJt CJ\5j£j 3l 

til 0^J-r^' -Ckkj liV ioiLiJl ^JlJ 1 ! i— ^j*H N 

jt-iJy . i_kJuSvJ V J^U- b£l atji' bijJJ jl J-j tw'baa^'^l 

p-*0" o-Ui ^k-aj j5_j JtflS ^pisl^-b ja %50 J't 

* 

^ja Oall screening U^J ^■*■■■ i r* ^b*^y ^ ^.^Jws 
0 

^jA %3-2 V-b %12 Jb Sj^Uaji a-CA f 

s__jj^a? jjjJIjJlS" J[bii?'^^ 






*4^* ^i j rti ^4^ 107 s^-S" * * * ,1 : 10.2 

f ^ 

ji iJ^-Uji 3 j<US 3l l*jj 4.5 A*y ,*:>-jJl ^_Aj^ 4 y ijt-jiU iJTjt JoJa>- . u*J . JujUjt 

<3 Su^sf 4«*^J JaJaj£ A^Ub SbitkH >djj^ A jJJb 4* 

„^i ? l>J t i l ^)\ tlA-C- J ^f- j iJC^jl LoUtJl A* j^Jir ^WU 

^Uiil wB fjJl j ^Ul! ^ Jl *tA* Jtj tjLJ ^ 4J^Vl 4—^ 

^LarjJl wU>^ ^j**J^ ^..t.Vj ^tijJrl 

j 

^wJ ijlji jxt (PCR) polymerase chain reaction —LJ' Jpbtjj 

jlf Lij ,JJUiaU (DNA) b&lo A>tAajj aJ_jS/ 1 LgJb^lJ j> 3yL* 

JUi y£"t oUjlfc. Human Genome Project ^ ^Jr^ 1 





.iLLojJt aJJb jU (.4 jUi£ oUj*)kC. JoJy 4 * 0 1>* Cj 


jI oLyM sequencing 

SjjJl ytfTi PWy, 



.2 jjj i ,.,;-a : i *JL^ } (.UJJ Jj.S? 1 ^ Sf' *11.2 JLSLiJ^ 

Jiyk* -4 a* j£»^ * alyJl <nJG? .3 -by i^L* 24-12 ^ 

3 /*■*-'■) 16~ 12 y -6 30 j*-** AL^-y ,5 tJjS^ 

* ^La i*^ai aIj- jA .8 (Lr jju ,»M4 J\ **i Ji J-aj k*Jua^* lb*- jA .7 (Ldyj fV 

4*£^ ^yuV^ <U-y .9 C-is*M Ji ifUJLJt ia^.U 0j$*j ,(^( 4-5 j **j kyU) 

J-* jJs-'j 1 Jy ^ Ji^' J^'y* w *4*A l .(fW 6 J l _p- L* 

.yzoJj JyL-J' jjiajl jJ' AjIIoj ^Jfli .yktfS^ ^rfrkj * 


Uterus at Time of Implantation ipljUtfl *>0 ^ 

UsUdl jf endometrium (i) :oLLk ja *>-^ jU*- ^jJlj 

llL y^j tmyometrium ^^ J-iaP (wy)y tJ*4jJl y ^Ji j'-k* jkJ ^_; A\ 

at 

jl^jL-i Jaju yLi^> eUai- y_j 4 perimetrium (£)j 

50-45) menopause ^—*-j (fc— 13-31) j^-li *^* .(11.2 jSLiJl) y*jli-l 

# ^ ■* 
juilj^ w^ykl' Ujj (28) £-M *J OljtiJ ^ ^ y£ ^ 

jjJall ;^ Aills^ ^jL i.1 j j* 

jf secretory jjf^h tproliferative y£yl£jl / follicular ^ 
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jijJaJi Iju + (13,2 - 11,2 JJ^h ‘ progestational 

j^r\ ,J^W j^Ij l^ 

Qj jLv ,< j *f jj^lJ ,*L^ 4-3 4-J^ti^jf^ «X*j i£j\ jf'p jjjflJl L*1 . ^..Ja . , . J 

Ij ,;:5sit SjLiajl) ,+^“ ^ SJllaj (l lij , yL^S/1 p—Sjyij 

^Jl>- 1SJ U' V-U (Jj S^t (spongy a**Jl*$\ SJUaJu compact 

S^ Jj lijLtj^ ^j*\ yw'V' 3 J jJl <jIUj jb wjU^p^!' 



^ J*j 


u*i#i 


-V>, 


Jm. 


0 4 14 28 

j>^ y^>) jjy w ^»ji j-aj j^L 


^yti' jp 1 Ji UjaP ^Ji wJULj ^ ^s-^h tC~P ^ : 12.2 

o^-xi Lj^ j jj ^jJli ijliaJ ^ji ji^fi j*Ludl -jt4" yu^f ji—jf- jijtSj J,]. i*C>V' 

, J^aJJ bjyL ^1* 0 jjJk i jj£}\ oL*SJJ 

11.2 J^lSvUJl) i£j\jM^\ jjlaJ! j ^>- ji! &L±*a11 J^SCj 4^yuV^ -UP 

succulent Ul£j *b*S r i aju* j 5iiL> ol ^>-)\ ^-Lp (12.2j 

S-jrtiiLJ ^U~- j ^JLb ^ a j_^*>iU 5JlU/ j U^ULb 

SJlkr J Ot J 4—*£31 ^ycJ U <blp *(12.2 j£-^H) ^4 j ^J-JXPb ^Js?* 

iJLiJt oUa Oy W T*ytJ cL->- *->-jJ^ *Jr jf ^*L*^/\ jJjJri ^Uj>' ^JLp jJ^ 
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4 , .u.j> 

“'“S 

+ 


Q 0 0' { 


.(12.2 








© <5 





*3 IJWjM 


& 


A 'it. S f I 




abjl J3 5jJUl' J6*^'J <JLSaj) p->- sX-Ls- j ^j\ 113-2 

.S^Ld^i jdr ^w* d r j5U> 


sinusoidal vt-A- 1 venules j^Lc i4-*a~Jl i-LA-t ^ !ij 

0 

j>-b J) a ^5y diapedesis pJJt J%-Ji pjJi bVb£ spaces 

y g\j!jjJt ^*Ul bJUP 

*j ::CU g^jLjaJl £ ^ aJLJI 4juj^\ d fb^l f-Uj' ^ 

^ J\ SJlkf y basal layer 4jU^U 1' ai*i*Jl Vi V y 

4jU£tfJl guij-Ub ayuilj 14 L^bU ^JbJ ^_dl 2^kJl a .(13.2 j£ii>) 
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J jyijJJ 'j a-A*J' *Lj sjU-’i' regenentlive w u* basal arteries 

.(13.2 

Summary 

-Sj ij *-4 3 CjLj yM ^Xj 

4^b^ r l *-UP i.n.Jao iJU 5 - 3 II 2 ;_J UT J*^aJ ^_J' 

mJsuIL —iliJl ^ SUJl 3 j^SsJ U-Up 

.j,], 4 ».y 9 j; il SuiiM *jJU (4-2 jSLiJlj L^Lii-1 r .s*;] * 

. JjJl fimbriae o^i- *j r >yu ^jJI sweeping action ^=^SS\ J*lil 
(t) :^L U. y wji iw^a>- 4jyii oUljgJ^ £L*jj ji Li 

'jJj g*P <b yll ^ I jJ 3j,jJjJ^ 

}ja! aJi >acrosome reaction jt—^' J*UJ (^)j t^ydJ 

gj^^>7 Ji Jllp .. 4 j 1? L ;i \ jwyiL 4 ^ ; , : ,.tj | i a^lll * 

i-JaJt (j-)j iiULUl iikd^ (^)J JJL£^1 (5) :^Jd 

1^>L*o0j 1 4*Ja«Jl (') l V%!' 4ji-l 3 gTyL j 1 j*id |>-Jj j! ^*(5,2 

(^)jj vfemalc pronucleus kyjS T ' a(yJi SjLL^ jSLw^ ^—iUil JLa^i 
jtIj J.^a.a.o (^)j ty^T Jty>- t^S r (aiyii j^p) i*-3f AiLLiJl 4 jU 41 

6.2 jy£LzA\) male pronucleus SjS*-Ul ilyJl l*Jl? Ja^ J* <£^ 

c^Lj;Li^4 ^^LL 1 ! (DNA) UdJt g- --***»U? gr* 3"" l^Jbu *(7*2j 
L*1 aL>*^ lan:l 3 Uji» 3*^*? 

w p^- 1 JU4^ (^)j .OUu^flJJ diploid ^—ibuuiaJ' (I) ^La^-Vl 

.cleavage jk^Ji aj^4j (^-)j cchromosomal sex 
3 jl ^^ 4j£iiH o»Ul— ~^\ ja 4 J—L- j* 0jLp yt jkJxJ' 

cjJj 4 yL-ij' ^ ^—du , bias tome re ^—d' 

jl L*>y-\j 4j^oy a?r..^aJj Jjtj um^I —iJl 3 
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Kjy j sj V* -<ill j <Lia“b ^iiS^ 

o*j ^ijjl jt iJuJi *_jJi ^ ^ ii Ji 1 *-up .i-lst (16) oii morula 

iJu5sjl J^n-y • .blastocyst S—-£ll ( J^-is3 ij^Aj yrr ;$iaj iyLa>\' 

«-—&! v’Uai' Jb-' J tjSssIt xp j'^sj ^inner cell mass 

;li-i iejii-l l*i .embryo proper A*Jai' j*-Jj Vlj^' 

.trophoblast aj^LrJ' *-**a£i *jr.jS r ' sJUMjJi Ij'&i-l Ja^ 

sjUaj j ^j jj^ 3 ^ 3 r^-^' j 

jjiaJl lJU-i OwbC ^1 Ul J y^\ jUJj J y* Jf 

oLL^J' J-UvJ ijJpUlt SXjaJl jdJ Lj^j S-atiii-^lj lj .;S&I jLSJaJ' w >ynj * 


J^JL! jSLi* 


f * L~jJfj ij^~j +Jz*ll <Jj ty w £«** S'/ l* . 1 

fl’. /w a > J/ <jf LfjjJj ^ J^/y/ ^V 4 &2*Xm2* *ZjLJJ atf*t 2 
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&A 2 H J-yflU 


yJUUI o-ajAil :*U0I £J4-.VI 

ond Week of Development: Bilaminar 

Germ Disc 


>L* .L IJ ^ -• 'O' * 1 1 •*j i 1 iJla 

t*—i Li ^—O' ^Jal' ^*1*- 

Jjly ii Jj .-U-ii J.l*Ui y^ —J O' kjjy^ 

.4jS-i' ^1' «JlA J} *—■ C j Aj*Ub 

Day 8 6 * 1 ^* f, 

3 LJc»‘_J<j' J> ieL*JJ ^U)' ?j Jt j «_•_ i jV’ J *^J 

i embryoblast s-*~aL' jji iilaib .pj-iiUaj (_£.u* 

ilyjl Juab*' L-/**- ja U*-b Ui» (T) :U» Jt AjiliJl a_ -JjV' 

jL* iik-. (wj)j ( cytotrophoblast Sjjlil-i kiU)' JUjjty -i. 


j a > ...? \ L^>j j. _O' #'^J' 

.(2.3j 1.3 syncytiotrophoblast 3*iU)' i » 

Sj Jjs-_jT ^ L»^j cS j jJLsL-l AjjLijl o(3 ^OLuiO' ^jp_ j^ 
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^UJJ JglaJ fJc. :Jj9t eJ?Jt 62 


jl ^*rU& j b'y^ Jli tlJJjJ ,5j 

. Aj JlJ ^*1 \ j t -- -- ■w ' 1 _JLL i ■ j - '»* - ; Jji -■*"■ 1 

*» ju 1 AiLlaj 



^ *jLLut -U-- j VrtJjA- *Uh ^(Av 1 JjiJ 7.5 AJyJ 4 **^" *1*3 

jcJ 4jL? t aj JLsl-l Ajbih o^jV' ^ L*>U- w^b aJJ^U *lL& v 

^Jaj 4 i_yVU a y^Ua)'i A£jVl i j-* A-xJal' Aj* jjSf' 

t/ * 

■ jC.*"'^ ’■JLiS*' 

iiJt? £'} lU 51 jl LJaj^ AJcbaJj jl 4k>Jl b*)b>- J^aIJ 

<LilS?wJl J jfsJ 1 4 fl; la; y^j AjTjty 4—-Si' _i yir S j_jUt ts jot-ail 4«J«Sil b*>ijf-' 
^jy-Ai ijjl£ tSJUll 4 j5j**JI Vj^j4-' ja aaJ? (^)j ‘hypoblast layer 
-{2.3 * 1.3 0*AS-iJi) epiblast layer ey»daJ' kjjSl' iLkj yuj amniotic cavity 

* . * * < ij.j 

jyw? ^St cJJ5 L^_i bw jllLiaJt J *>J 

SjjlA) * lk £ Ju j*d\ iJLfc .£ybUaJl 

—* Jr' jW ^—JU lairmiohlasts 4**1—1* OUj^^U ^^ ^buJt i 

p_>-^!l AjIUj ,(3«3j L3 a^UaJl A**^jSft *> ^ jJLJl 

A*j2*jaJl b^J-t jjAi .highly vascular aa^^u 

. J^UaAU JjOs- s j*\ * A^a-ST 




63 :c Lu£f £ juwi^/ *3 



aj^UJ^ o^jV* Jt»-V ,(fOOx) * ^ 7-5 *d^ ja *kl« :2.3 j£-^J' 

.slit 3jjJil~l AjiLfl-i' ^jij’^J 4j 1 a>JbdJi 

Day 9 &JZl\ 

^— ?}\ *^j _j tp-»- jjl AjLUj 3 Si ^*£$1 s^SsJ' ^ 

# 

1>-Li; AjjiiJ' tS-^i .(3.3 j* *J J' 

* 

.syncytium J oi_j*u t^*Jaii wiiJi J U—-V t^*Jt ^ Ui c*l. 

a 

** jjia^ ^j-a <— $J*± oIjjjt L&Li O’t aijfc Jc^lJ L*wUj^< 

.(3.3 J^iJ') laciinar stage Sjg —!_*£•' j^aJb ^*jjS'' 
Lj^U-I Ja»u ^ji3 tabembryonic pole <sS *-i*'^ jup_j t LiV' e-x* 

ijJj ^-aj t hypoblast i»jjV' LiJ -u ^_ill 

^ja-i (^ojl_j (excoelomic (Heuser’s) membrane (jji>*) fUJi wS^i-i £jW- 6 '-*^ 
KA illjsA^ #UJjt |JU» jLiJ .(3.3 jSLiJl) aaj/^ ^L*Ujl Tvk-Ji 

primitive ^Jj ji j^jb*- —^ 3^^ aa J> 


.yolk sac 




<*UJ f jjMaJ :Jj9f < 64 





Jr* **4* Jp ^LiJ' ij* Jj£4; *fkJl (*3jdM ^jIj^) k*3 l*^iM JjSj 

o^prijAvaJl l *1jij . iJL^ill iuCj^M Ij 1 !)^ 4<-ji^il 1/^jM <JLl?j ®jAUoJ' SjJjSH b^J* 1 

■JU^' Jr* *kl* wk-J' ^ 

Days I! and 12 (12) i(ll) fXji\ 

j*tS- ^ jJl y^^Jlu j*^4jlia/ 3 ^-3^ Ji <~CjS^ Oj^Kj 

y- ^1 p ^ 3 hj?r^\ *l4ip Ju SjLgk oSj) & ^—iUHj 

3 ^pt 3 ^j)j, J&^4 ^4j& 3 jf .(53) 4,3 

*L^:> 4^4; <. .,?T ^ ^JU*Jj 3 ^j^ 5- oLf^ji 3La»J 1 o^^ 1 ' 

jU ^*j l^*-J ail wkJL^ ^^Ip Ltarf'ij *54j3^ a3fc ^J a ^ ? i 

.(53 J 43 v_JaiJ' 3 o jjSfl J/* ^*^*P *3^ 

jSjbj t^IUl 3 J,J <u~iJ c3jJt 3 j4*_U ioUJi 3iJ 




A ^ ittrfi// yt ;# Lu// ill! ^ .‘3 .jLtal// 


j aj *V 4 v*S^ *jyoJl w^j&n-AJU ^jjL^iaJi ajLUJi erode 

4jjb*X\ C^Ly*4 ../jT * sinUSOlds *^LiL*A-b 
Ujjp *pUJi J-^'J Uju*j .(4.3 lacunar system ^ —;y4 pU*Jl J} 

JJjj L^y* J ji-Co t yS^li yfl oL»L**JJ 

.uteroplacental circulation k?*~zl\ J\ 

UjjVl £Aij± k^y^\ -u^ 


jUJ ^ l£U 




(^«1 ^jVi 

■ia— J^utSl 1 * 

r*An 

' >' ^ 

^Lp- - L*^j 12 5jj*Lj ■<—j*.j '• #«y i4»3 i 

*^_j|i Ji—yi' (ajwiIi £jb^) -oV 11 .pJ**jUaj *j£Ju* ^ i^**V ^j^i> Jh<^' 

,4jJ l Lnj l i yrla^ * Q, n»4^t *Lljdl jd-1 

4j yi-li 4 jJ>UJ^ 7r]rj-^^ Cfi-^Sfl J$ L^jI-I ^y* JbJjr J^sp ^ fef 

t /y* aJla j.JtJ .^Udl jjA-l ^ ^jJrJj jUi-1 ^ua^Jljf 

extraembryonic ^j^") <-*j*i ULb 

amnion JL-Jl_j jljU j** (SjjUJi i*_)jV' Oy >U Jf SLc, ^aJij mesoderm 




pUJf £ j*Jt 66 


j^JaJ Li jlp j** j .(5.3^ 4,3 y* l^LaJI '-ijil ^L^iJlj 

J * # m ^ 

._ t yu 'JjJls? LL *St j *>J Lili t n 1 -■•»-• L>JC^ * ; (*»■ '■» -' r jb 1 ) ■ . jul-' >oV^ J* 

^u^il j>i j! tcxtracmbryonic coelom fUil jji-U 

^^LJi .—sjJr'j ^ii 'jJ *.j ij jili i-L* Ja-fc .(4.3 chorionic cavity 

js- i'yjV' *-* germ disc ^jiJl Ljj ^ d' iiiladJ 

(iiujaii £■;!>•) -l***>i' J+~~i .(6.3 connecting stalk 

U ■ J~'. I _4j iisxi' Sjjlit!' b 

.(4.3 exrraembryonic somatopleuric mesoderm 

4jOUJ 

<jUoj Ajj*J <j1Lm 

<-a> 
i Jilyi 

4-*jjSn 
^ .j 


^ilij £ JiJ xlmI * jlij 

4j v«jJ' (lOOx 12 j aAj - 5-j^y :5,3 

.ayfcUkJl t^JiJLj'^1' ^-ST pLJ' j^) ^LijJ' ij t^LJ§ 

# # 

jU> <Jj* * c4jj>Uj! jjj *^» ijjLilL^ L***J l‘2 j i it ^JLjJl yUl J-^5 sj 

# # 

^)! 4iUsj L*)L>- *nL r jaJ c.Lj'Vi »Ju& Jjj .(jZaJj* 0.2 -0.1) yhi y* 






'J 4 rt// 'jJLlfl ^JrLljyt j£if »V / + ill ^Jljjl jjfr '3 alfl 



^ru jJDJkS" polyhedral ^ Ja—J' I^j^a 

^\+ s k6\ *Jk^ <Jj*6 .Lojs* ^textravasate V/-A' 

Ja*£ J kUJl j ^—iHj ^decidua reaction ,Ja3\ — l\ J^UJb 

jjl ^jliaj L» jlp^ ■*XJ * ta yd^ 1 ! «-J? *£„ 


v-JaiJ'j wJa^Jl J| SjisUj'i ol *>■ J^rji ■ b*j£ 13 /**> H/** 4J5JI ^-5*" ;6.3 jX-iJi 

jif (4- w- j ? ! . ' S^J'jLijV' ^LLpy 1 Jaj^V .*■*»..t t 1 jJt ijjjJt * l 

£L3^\j t L*L£ "A;j >_ju 

Day 13 Ailloll pjA\ 

Ji 4 j 1 VJ .b*Lc cJltll ^jJl Jj jji 4jiiai ^Ip ^il a ysJj^ j^idb 
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* * 

OSlj olpljilt fjJl ^L—jl a^bjj j*u^\ UL^-I^iki 

Ua>* '-^ tijjjJJ ^jj p^JS jS ^ —*Jl '-X* 

* 

„ 0-3VOJ^lll JOJ^- Jj ^-^Ji Sjf 

i...»./> v* Sjjjii-S ajSUiJI ojjSl 1 ! . 4 *jIp j j^j 

•symplasm J^iVj aIjU^ ^ aJu*pf j j^J *j Jb^is 4jiUJ' L*jjS r ' 

primary villi 5LHJU^|t ObL&jlt 1 4j^jJL>Jj o' 3 aJu^S f i jJAj ^ 

£^j) ( 7 - 3 j 6.3 



^i' ^j~Sy ijji —Si Jaj-^f .U^ \ 3 l *^ 4 ».Jal ^ j*jV' **y *Jai* "73 

kJujjx*]1 3 <lLjC wfU^rl i^JLpl ^l*Jl ijP*5^^J' 


£ jU^ cUijJl ijUai j& Jpr Li ^3U^1 b^L3^ tCJ jJl liuft j ^ jjS r i 

IwbJu>r Lflj^4 U^jJLT jjtSsJ J tlV^Lii-l aJUfc ylSuJ .(4*3 Jis-S-Jl) pl*JS *— 
jJtl ^^mSnj JujJr' k^jL? ULft ,plxH t_j j^*1 wAj 

«(73j 6.3 0*>l£CiJS) definitive yolk sac git J* secondary yolk sac 

^3-J^ J pUJi jr jL>- Iaaj 




^C) / -ijiiSttt ^ iZi'iyt L j*a jaII : & LmjU ^Jljlf p- i$ k j m ^aJI 


o.i> ^ '*fiS f-\j*-'^ SJlj'ji JajuiaJl +^i l-A ^jij^ -Uty 

J J&y L. ULc- ^—Jlj . exocoelom ic cysts fUJl jji-l -&U sly*-S'I 

6,3 j^5LiJl) Chorionic cavity ^ (iijii' ^jU) fbJi '-*_**■' 

.(7.3y 

* * _ • 

LL ^ 0 y>^ 3 &Jl® Jj ^Ajwall ^ J^") f bJt i jJrl JJLki; 

jKi extraembryonic mesoderm (iAAil r j^ 1 -) Ja^yi' joSl .^IU—ii' 
iikd' L*' .SJU—ii' 4j r.j i . jJlj J>.Ujl cytolrophoblast H 4j iUJi 

^3 J>r\ jP (AA-i til £jU) Ja- >dl (CiS' Ifj /. ill «-U- jj' 

J^-l 4 j_j>jJi i-tf.jS/t jwaJy (6.3 jSsiJ') connecting stalk ikj'jJ' 

.u^ 

CLINICAL CORRELATES Ajjjj*- 

bnormal Implantation iLiJt jjAj'il' 

Ji* (^aL-Jl J-aiJ' £>r-'j) oli jr i jP SJjJ—V* 4>ApUd' 

4jL£ Jj 0 j^jAi oLkf .(hCG) ^JjlIi 

Apbt-JiJ^ Apliil J& ^jP L^,P ^lamJ La AJ15^ ^ v 

. _—Ju radioimmunoassays 

^ Aijaii jU j-* jiiJ ^ j*^ *wait genome w ^» %50 cuilS" lij 

^y OJ>i SJ-iSl J' ^|l 4A*pLl' ojaj' J>P 4 &a} <—-3^ p *r 

oLJjjjjU oL*f ^bj| ^U-iJ ^—ill j coneeptus J 
major histocompatibility —J' -u^ ^ lapLJU ^kld' 

blocks ^-^4 (HLA-G) t(IB) j* complex 

L*J\j]\ A^pUil jl^L 4uU^ cJLT \>) U J Jp 

antibodies S'a^S 1 ' jti t systemic lupus erythromaiosus Z+pyJ*} aJjJi ^ 

,Akii Ji -ii ^_Jl 
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Aj 3U^jV^ . j* j*$ M .(*->*jJ' J^-b ^^ i\J*S\ yu^/1 JJ 

CL?-1 4—Jxjl ^y*j£ J\ j' ^»LA r l jUJrl JjIp ^ip 3->U- 

ij&jiJi oJla j—J Lib 4^11 L*jcs-j (8.3 p->* jJ» y~*J <iUl 4_&sj 

* m j 

J j' J*J-' j* ^—sbil *yM j by 4ul^> placenta previa {<^j—^ 

. a.i'y f Ljl 



^ytJ L* LJIp -jJblJ 1 wiyj>^ Jf ^fu\ . I siLtJl S^L^jV^ :fL3 

2 * iJLLjJL ^y* j'*— J t ^ ih^J . ( * ”~* r } < y ^ - ^ 1 1 *' ^ ^ _j^ ^jA 5 . ii4^ 

^>*' -5 tj Ji j> j-CaJ^ *yM j j^j i .4 .3 t ^ 

t jd~*ll j ^1 yu' .6 * ».;»C jj ^*JL3is gpy b Ulpj SJolJl a ah: * J5 

Ji iS^ji ^ J>\ £jb^ ^.t-'j^V' •&) 

J # ( 

j—A' J*i-l o-i*i jJ .ectopic pregnancy -i-sAl J-^- 1 _jl extrauterinc pregnancy 

.(8.3 J j' w -‘ a ?A' *j *’ J/* o' j 

j (ij JU JUi) J_*-J' J -lAI' J-.J-l ^ %95 iJo jls- dUi m i 

4 —i&' L* LiUi L^JaJl o> y>r J L*t .( 9,3 J^Jl) ampulla (aJ** il' 




7 ] A fktt ^ ttiVyi j.£Ji .vLiilf ^JljJf ^ *3 


J*j*> U jl rectouterine cavity y^A' JbLgJb M-jV' 

»Uulb uA 4*£jSfl 3 —~>J l J^b Ji *(10.3 Douglas pouch 

^ Aij .omentum /Jh J peritoneal covering ^JbU^J' 

si->VL>- i_ -Ip 1 ' J| * . yLiij4 [jii^- y| i^Jjj b£ bLj- 1 c-^Jtib ya«Jj 



b? 'Jj* ^ '9.3 

tjUil J-**- ^Uj 4*5Li Abnormal blastocysts aiUJ* oL*^Jlj 

^ ^w^iU ily* kibLj 1 k~M jti* d—vs5" (26) y* 31*JL* j 

jtf t(%34.6) oNL>- (9) iiU^ c*JL5^ c,L*y 17-7,5 b* J-* 

yaiJ y* b^-JaAj ^4!?' Lclj tJali syncytium y* 

J ^ v^ 1 ^jjS'' cJLT .trophoblastic hypoplasia 5 ^-jjS/' 

-l£ y*' J ^ y^V' u*/^ '■'■^ 

tl)_jJ j &J liS' j£-\ t^' si^ V i-Cj’i'l y.. ic-l jl _jJU 

iUjJj *-■ AJall 9 .XA ^i.'a.j yJ U.Jj j yLtfS 1 ' p—irl j 
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^saj 3 a™p' j 4 j^uJ^ oi (JUi V 

OV^' aJua J&* ^3 ,*J J |*JlP y 3 ' 4 £* 0 - .^-Pjj^ ^ip w->VL^ 

Jj^y* >* L)Lp o^Uyw* jjJu .hydatidiform mole ^— *-Ji> 

y aJu^ Wjjl (hCG) aJ I * ^A i 4Ju*Ldi j:jmj l 

.(chorioncarcinoma aJ UAU invasive mole 



i->r) W-il«Jt' A-^jJ' a—A- 1 3 ^ ji p->-jJ'j AjI±L' 3 s-*-^ ^10.3 J^OJl 

(o^° 

w\i pronuclei AgytfVj ajjSMH ij yJl o' ajjIJuJi yJ a-^Ao jJl>tJl o 

JLaJjk .LiJbji oLalljP Jj LsJ^ 1 Vi tliJUi jy ^jP- y' ^Lp W*?^ 3U 

3y' j£* j\ VI bV>- diploid ,*pyi ^ip aJ' oJJ-> 

£'y>j1 l^L tlA Sly V sJbp w ^< - *1^jS/' .paternal genome 

jL LaJ aJLaA-' aJu* yj v ^ —jUaJx!' ^OaJ' ^Ip ^T 4j 

3 ^_:>* yUoJ y jj it i aj ilij' LijjS!' yr ^Jlpi ^la:i aj^S^' oUi-^al' 







73 ^JUUi uLulf ^l £ :3 J^dfi 


^ jmJ^ AjuIW «*_-»Lp Jl^ 

VyVl oLJrl ,ju W^Op'Vl ^jP ^J^\ ill*' jl jjl 

Jj <3 yLiil jl s^L-ail Jl£~ bl L* ^P -Woo JuJr' ^*S^ ^jsaj jt> aIo^-'AM ^P 
*JS ^oJl deletion ^~ijy tSf* b) tdJJi .pSfl ji w>Sf' j* w 
l£>* 'ij W 4 ^-? " j*U <*p^ i£*}i 4ili w>S' Jdjl* j* (15) 

jij^ 4^ ^—Jlj jjjsljiil sjjfcj . jU-Uj' o3l fVl ji jo jP A—ij jyL' 

_^jV' lS^ J* *v' ^jlfr bl»J^| ,a. j.^.iL' ,^3^11 jt SJjL— dl j—ju (jI)j 

(jUj 1 J—i* .genomic imprinting s^' (JaJ 1 (*—1 '-*/* ts-J- 1 i-»li' ti-iiit 
j_j5v toLj-uJi tiiUi JT J) sex chromosomes autosomes^- 1 —A-' oLi-aJ 1 

juUjj£]' (bsj j*—P' 0_j£j Aj-L-Jt' L*>bl-i 3 JJ#** (X) 

£_ jj—^ ^—j }\ W methylation Jlby_j ([Barr body jb «—rj 

Hungtington's chorea jy^*A Jt* ^1 .(DNA) jj*~S 

(*ij_j fijjt) 5-JubtJ^ oU? j*J\ oilneurofibromatosis ^^iJJt fljjJtj 
^Ua*Ji ytdl Jb-_j (familial retinoblastoma ^‘ddt W_iJl <*jjV' f jjj Wilm's 
L y>~-J' oj*>L* jl .Uajt JJJl J—U (Oy^ 1 J-aJ' £i*U) myotonic dystrophy 
-d ^IIjjJl -ibALdJ Aji^il vL*V' fP jo Fragile X syndrome (X) 

.((JjS 1 ! ^J v 3. 3 i H £9rlj) y *2-** ' ^P -U^*J ilbL jpi."\ j *Jsj 

3 ^^ -a-Oij y ^lyiiV' Jj reproductive failure ^—<L4I J-ii l* 

^ 5-^a-Jl j* %15 ill' -^r ^UjJJ iJliil 0 L../ 3 j-l 

%75- >i w -* jtj j‘ 3 JJuiJ WJ WJ' 3 '-V %15-%10 olj iWJ 

jj5j %16 otj tk> 5— 3Lii' ry-A' %58 ^ tj.j& y-ah %70 

%42 Jaii survive ^ Jji uLp jup 

j 3JP^ dJlJl ^-yjLxS/^ J} JJP (iJUU* o^*J ^willajJLI 

*03^1 JLP blJv 



fUJl JuiaJI fJc .'Jj'yi t jaJI 74 


Summary 

r i-SlI AjI.Xj J3 *->■jJl SjUaj ^J-l- j LSjsr A~~ J**-* AJtjSll >1) i5j 

Ly ikiJ iJ>-b iiLk (') ;U* jjii-U jj SjjUJ' j-*:_ j_j _iLil' 

kiuJ' i*jjS' «kk (—>)j (cytotrophoblast ijykM Sjiuli ^ 

f_jJ' J JSCjus .(1.3j^-iJi) »V' i>wJ> Jpb ^—sJtj syncytiotrophoblast kjk*ii 

Lo_* i ~*wfLiLkrl ^ J' AjAjjLaJ 1 J} ijr*Olj_kr' itwvlJt 

W ^-ilili y ^***^fl 4 jI|Jj i4-j Ji A' r> >■-»* f 

O^J .(6.3 J^-iJl) primitive uteroplacental circulation 5 -S'-aJ' 

# 

, L4 Ja^>iJji L ,. J l 3 S-L& 3 

Ji ^—;U!i ss4-> V-j^ j^Sj * -primary villi ^ 

*{6.3 .aj ^tLijJt jjkSvjji Uli 

A*j;Sh / inner cell mass A-A^oJl ib£]' ciJ' 3 

Jhil^ hypoblast pi (^) cepiblast y*U*Jl pSl' (0 :J>1 embryoblast 
j* UaJ' pV l .(1.3 jSLjJi) bilaminar disc L* y jU^j 

J^AlJ .ybUi]i pS"' ^jLJl ^—liu AjjJuvJ^ 

^Jll j*«£j W jlla^- • 4*UJ' ^ tUJtJi **- endoderm p*Jl IM>- 

ju ^J*-p^t ^U. ,(4*3 primitive yolk sac ^!UJl 

. ^—JbJl r ^v* fUJl frLljdlj 

^ji ^.^..t-.U j 1 ^jwsil ^ jl^ .^bJ^ s— ' *>r\ jli 3 yaJ^ jj^S\jJ L*-UP 

4j jiii*' 4 j 3UJ' Jjl iitJai' ^ j\>* ]a~* U' ,(63 j_jSo 

extraembryonic ij-jalt ^j-J'j 

£iSl ^ k^i ^—Jl ijLkJl Cit tsomatopleuric mesoderm 

extraembryonic splanchopleuric mesoderm ik-ait 

.(6.3 j£iJ') 

JnTftk Sjjs**' *1 ^ till' I-jj*d 




75 4 ijamfl ^ :a Lulljj+Jtfi 3 ' nffl 


4Juall J ^>J Jj3UJl OJjS/^J) AjiUJ^ ^JjS! 11 

4*Jri it-* JrCJLi? *aJiU y-jl>- Ja*-^dl jG-sSfl j-™f # 4 jtUl j^UaJ^ 

:L^ JU jj&i U5" .splanchopleure hj^- ] somatoplcurc —>- 

\jt%^ *tJjSn 4jLi j j4uV^ ^-U* .^1 J '— 

Ji * iJU-i olxjjty )\ 4jUaj X** 'jA l^I>- L» * ajLgJaJl ^pUJ 1 

J y rectouterine pouch v^Ji ^*^*-1^ j UT rjU UaJ ^ 

- ■ ■ ti l w r 1<a ^ : ^ J? j' J ^J^LwJlJ 

J*U jSU-4 


^-J^-J-fJ J ^-*// wZ-' (■ ■ ■ ^ ^-*5 /3 i LJlit!! P ^ V/ *w-^r« = F .1 

5 iJ^T Ll*// 

±z;Lu*r ^y* %50 j&- L&y'j c *$7 £fii*// i^jmIjaJ y/ *:£oV .2 

it * j 0 * / * 

* yf thJaJf h ZrbfK^i y i*e_Jj' £*^/ JajLb V /Jli * L,-^ Jji/ jJu 

flrLlt 


jJ ijx-j ^Jpjl yj a-* jj y* jSLtJ i^L>- UsL jJjlkJ £lj*J 3 

l i^* k*JL* i(hCG) AgfltkjmtU Jjjifl y*J ^ 

?*-^jJf t~i& ^lT f <ji^4 jj ^jL6 


^Lllf M-& L* A f ^.4 - 'ixj iJj¥j*3 (ff +*3j >- ^ifi' 4 jL# *ty*J *4 


uvj 
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JJ J—-aill 


(j &jill :»U 2 U 

'Third Week of Development: Trilaminar 

Germ Disc 



CM$ ^JVIj iay-jUl qj£ : a(jjij 

Gastrulation: Formation of Embryonic 
Mesoderm and Endoderm 


ftbji ^juo' j o-i»- ,*jbl 

w* U;]»H 2 ^“ —j ^ijU-nj' «JL*j ; 

(«S'j J*-jil (oV 'J J*U ijl J,-ii^l) JsJr\ J 

— 1 ^La ^SluJl j*S\j a-iiili Ijljj 

jit fj'jJl J fU' ta-ij (* 3.4i 1,4j£-iJ') 5^fcQajl 
16- 1 5 j' ^ -4j£-iJ') V** | g J 


(3 '-*?**' jjW> L^ 3 Vr^*' ^-s^' ij* 


—XJUJl iJjii Jl ^ 4—^ kltzjj t (2,4 

. (3.4j^iJ») -k-4^ Aj-jJj kxjjy 

iXi^a J] J~oj L*jup^ i (3.4J^LjlJ^ ^jUJi &l£lj aiajjSH 






(jit ,**«£// 78 


jSLzJi) jJj_ l ^UiH a*AjJ)l\ *JLis> ^p J>^ai;7^ tijjjUjl JSLLj pJbJ' 

Ij'yjLl ^ojU^j lib^j l Jp^ljJt oWb 4 1 g-**lU 4^"jj-li a-La ^Js^ajjii (*_j3.4 

4jLis> L^iAj Jj-Cj.^^jiaUl ^CjSf^ Ap<mjS T ^ l^kAj jj 



LU ^ J*~* Ja*£ -W ^ ^4*U J3 j*PJ\ ?* : 1-4 J^-^' 

4*jjSf^ ^ w-il^M i-Utij:, ^ JL~Jl ^JH=M 7»i* Julj f jjkJl jf> ^ 

3 UJj (JbJl i u> «. 7 *-• *_* 4Jh?tx^ ,V' <! ayhOaJ' jf uy^Uill 

,,jfcdrl i-jjjl 5 ah ill 







79 4W.J ^^7 ^Oi/;^^7 !*UiU±Mst£j^yi 4 J —m 


^ Ji b*ibU j£ju Jj jSCiJ UjJIj- jjfc jkUl iy&liaJi 

jl &JL*il J5v-£i J^b* jv- JU^r , y^liaj' SJLh* 0yalloj^ 5JLi? j 

5JU jfj (v 3.4 j£-iJl) OUiaJl £*2- j-Uoa 0jAiyt SiJ? 

J3 £L4pN 1j je—J l £~*^ JfsJiJ oUJaJ' 



^-LJi <Ap ^fei* J%J4 -b-tj -aj* 1 8 f jJ* JxJr if .T :2,4 

f jJ' J ^ i£J&*. vr 5 .wJj\ L#iU j JJkiJU Primitive streak 

^ # . r i ' * 

^kii jfii* -l^-tlj aut Notochord *j*yiajl SjluJi Ji^Y u ^ j* 18 

M * 

0.68 J*j> jtjj 1.25 jy* Abjj ^ ^ yolkcac 

jLicJ^b <Um^[^ a y^UaJl ^—iLi? 4 ju jb b^AjA -1 li 

0 f 0 

*-* ^Uoli j]& jt j yiJl jt>LAl ijal*- olp ij^aj t(3.4 b^ljj Ljt*r 

Jt ab-V^ 3j? . (jyv>V^) ^^JbJlji 4-Jla*-* ^jcJr' £^jL>- Ja^jtdJ ^Y r l 

j , ^ 

^y L41 jj ^juilaJl 4 -JLj>-J 4jt j 'J ♦ d jEjlhJ 1 A-JLi-1 Or^fl ./ill w_ ibr 15" j 

^—si' li^-' ya*j j-* jsiJj °}j* 

i f 

^o! *b*b& VtJLlaJl bwjMll aJL* ljcu>- 1 * fl b£Y^ ^3 ^JbbtJi j^P 

j j*JJl c-LijJl tjJbj t (^4.4j 13.4 ^Ip 
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J-ail; ^_il' (^V'j (oSfl JA a VLiaiA ja 4 ^')\ ^y> Uiai* 

,<_£ yJl Jl J^jj ^LLa;.-v1^ JiT J JjUL; 



iJ*J ^ 


^ JU l Jai 16 fjsJl ^ L>“ Sr*^ *3*4 J^-^J' 

L^>Jj a f tiJLinJlj ^gSlJLJl *Ju^ a^UaJl ^*_J 

idi^.U p* ^y? jSlL^a ^iuLi .(bikJLil 5^Uall 3-*^jV^ <*JjV' ^ OH 

^ dt OJ J -i \->_y^>- Ov^ - ' j** <J* 15 fj-Jl ^ <i-UJ 4*— 'jJl 

<^S r ' yj lIU- j .^iljJ 1 ! .jjaUl fCJtSfl J-^-S»s! Jj^- ^J^-UJj 

pilJt pS~ yu <J jySsJj 4 j ljy*0 .£ *Ja-^ U'tjUU 

^ Uj*- 0 aJ-fcjS" aJjLdl LoIaJ> ^iaj^ (cb) ay>liaft Sy*^A jUJt JvJr 

-£ J* 
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:4J jSLiJi 





# , - 

Formation of the Notochord (jj-ijidl) 


^_Ip- j fb*S(' j 4JbiJ' sJlA aj !rgl^ 4*Li' b*)bM 

k+^L* 4_.AjlJfl.lt 40j«> ji .Si bXi' t{4.4 <U*-JJa!l dJLi' A^v.i ./jH ^LaJ 

iSv-iu b^Ai' y w tCaJ? ^JL£ ajiaJ 4 l— Ja>-1 bUj 3 

jJabJ' joN^ b*>b^ Jj£ j *(£J ^4.4 JiSLiJ') (4 j^ Oyi!l) A) jpjJiJ' **Li' 

Jp j 4 jOjJ jiJ' ^>T .i^i) b">Lp- yi$4rj Jj La j'jiu ^ ll' 4 aj j^/I 

j£jJ) ^w^u ^ uu %>. Jjjup jSojj 4jty» pSu 


aJpUS - " *-U£j ^wJjhJV^ ^,1j;~--.j ^41'j (_Pj ^4.4 
wJ'UaJ ^ k*iJksj ijp jJlJI JijUaJ s—. ^ > *V jjl 4~**1 ^Jl ajI^iJ' ^j54i*5 

b^ilj ^£^iaJ! JJ4 -U4j .wJjJl J,J '-r f y 1 ^y'jJt ,*4J' 4ptlj 4-J4I' 

* * t 
—Jb 4 *j3j AaU\* ^s*} 4-134 i>fc*jLiaJl atib L*4j aj 

L^s J^JiJ ^—il \ ^joJLjl 3^ ,<J1xJl au^jjJLI 4***jJb LJjjj t(^*j*lJl ^JLiuJ' £.LiJjLl 

+ *£ *£ C * 

j y>Tj "is jJ4*4 wijib Cj\ h **!' iLiJl Ju^all a^ aQoJI *b*jji'ii' 3 bL^b-l a-LA jjt 


J £.('3*4 ^—«3rt jZi\ LjjJl ijLgJl J ^Sj4U *14*)' 3^™J 

^AlJaJ' joSl' b^ 1 ^ ^ 4^5" JL> jjJJi tfjS\ ^LijJi 'Jla 


^j4il ^U^J' Ujjp-j .I ^Lj j&j c—* |of -5j Jj-> ^ 4A^dlll 

'4* jr^Jajj djb^j jjut b'^bL' ^ 'j a j'Jiil L>4to 

JSoJ') Jjkdl ^ 16 fjJl 3 - y 3j*il J'lLJS Js^JbVl - Lt^UlV' 

o\yhS' (tbi*3^ sJsyjLV' '-XA [»4j^ tL/jJ' objldiJ' ^aj 3 *- A ('4.4 

* 

3 4i Lrpj a^p 4jb jlnji' ^—J' 


,(14 Jaj\) mJUJL' jjia^ 4-aUli' objJLiJi 
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J L < A'*. ~j *•%.-** -* 






jjj&J JaJj iaujlJ ft LlS t 1 


Jin - ■ '■ J I 


{^_jj/^*) k) j wj } J^* *4*4 

yii^ ^j>t ■i.dil ^jU-Jl *Jb]l j}£* i^njljal 1 AOjJyij^ y-Li ij.,_ t >- 

*iol *iU li * Jr*- 1 ^jWJt oS 1 ! ^ Jnrtj.T Ij^l^ l(4j*JLJ4) 

^akJ,t Jj jXjS 9uaJ jiJl jJ*LU t-'j^' wJO' jj ylUiojJj ajIw jJLaJ 

OJjSvJ Ai ijp jA Jl ^yi 4^**' jjl jMJ^ lUjj; 17 yiju *XJl* ^jal* * T ,Vj( v-i> 

; ,/j7 4dlu;^ flJUa tJ? *J ^iajt 4-JL>*' Lj^li-i 0^ Cj¥*~ >j 

yflJflj ^LiJl juJ- t-jyb 4 j >j+*& *W . (4jJ_0 «*) 4j i*L>- t yklJl ^O^ 1, ^ 






^LmJJ JfcLiAjff fJc- $4 




.<LaJJajl <j ^lij' *LLM Ul j jjrJLJi ^sJLiJli tLUJt j** * aU ■ * 

'J* *J sM^ 1 <>»:^-^^ J .jrt tf.T *& j—i j j 'f^ 1,1 <s* SiJai* ^ J ^j *^-*> *JsX* 

JUrfSAi 1 ! ^pflJflJ jLeJ' j^n^r jAj Ajj^A ljy& ^ ^ jJ-' 

4ij+£ a jyj? <) <Sji hM Jr^ 1 -* .jkUl J* V;sM- 1 

.(NT) ^J-* W/ (*-fl—'S^) ^fj^ x Jr^* j+&> j ^ 






§5 *yjii If ^yHf ^Luyt jmH :c UjU JjJUJf ^ J^yt :4 <J****Jt 


Establishment of the Body Axes jjUw4 ±>k j3 

IJui jL-Jl j>j ^—daJ' c£t p—Jr' J4?jS 

^Ul j yj L*!^ frbj! 

^LjIu*- S*jL*S r ' *j^dJ4 iiiji ^XpV' <lLd' $JLfc ^.yj « —yJr' ^jiJ' V yJl 

>Uj lHESXL UMU OTX2 J^p Jdb J U i^jll jijSd *—U 

JJ j>Jr' w w* k~«\)\ ^l$J' ^>Mr l a.U .Cerberus j^ji' 

jl?-! *& * u (Nodal) j*-*J 4d?L*y —ij L&'Ju aJ'jiJ' 3Jbj—Jl 'J*J^ r £~yii' 

t( Ui)l j£j^_ OUj 4(5.4 jSLiJl) rCF-j? Jkx^yi j*Jt J*te *UpI 

^_Jlj t ^_daJ'y ijZj^l\ da** yd' ,joY' 0 >UJr' ^y* J>JlP- la ; ^j 

yJii/ i jyjj^l %* ybuJ' J,b^Urf^[' y*jJ' y waP 4 **-' Jl 

£* Oy^ 1 ,JJt *(5.4 J^dJ) ^s—^*J4 y }j±i* 4 (BMP-4) 4~ 

U£jt jejSi J ^UJ Ua, .WyLl (oSh £4 (FGF) ^Ul' yjjS' y*J' >1* 
Jfl^ yd' p^|l) k~* —J?' jjJr' c-LJ Ja—*yi' joS'j 4( -la-^yl' y^S f ' y ) 


Jljji * . J^L ji5 



Jaif ^—J' ^L-*dJ ^^jir t yljJl aJbftnJl J>P- RjaJU ;5,4 jJdu ) ' 

^ y*JJ Ui.v..dt v- 1 ^' J «J*-P dJ' ^ jt kl'j ,^1 

j>U >UJ' J tHESXl, LIM1, 0TX2 > (AVE) yl/fl ^yJ4 pSf' 

ejJd' ^*lwji d^' 1 UU-* idh.li -■ lJjj ^-'jl' jjJj J % 4 -»j _j—13'* 4 Cerberus 

w ^jLd 1 jy {^Udd 1 BMP-4) 4* Ja*U jl>d' Jyjjy Jl 

iJlU— _fl' J' Ldaj |0^|1 FGF ^jjSf' j*dl 

jyli—noggin u^pyJ' <-jJr' j -u ^u««_j 

Jou--yd' y^V'j (Jy>^') ^,4^' JJ-' s'Jb hpS?' ^jj tBMP-4 aJIm i^XUr. 
yjS?' BMP-4 (T) Cj^ jiW ' , j5>"''J - L / 1 ^' * dh> aL^b 

^y* jhUil j Lj la***jli' 








4-JUi J r-^ L bj LaLj Ja~* ^oSll . ^X\ J l ,(a*yLi4 

t f J * J 

JbJ 1-iAj £.4jJj£jJi oLu^rl j^UJ 4 ±>Lv^j (BMP-4) 4“ jyjjJl 

aJL* jjA Jjl jl5^ <j>JlH jjL* ^jA.ji k ^ru j .<15"" jJJJJ 3 JJulH 

Uj 4^ <u^ 1 jJJLsjl <**tu y y>J <aj ( 1F * W “ /** *£ j j <iJjli J) <Jljti_H 

tjfc£ydl *a (*i tj£jj& ^J tfJjj>Jt .Xenopus 

o^_ ^*1^51 -la**JU ^JJJJ <=*-ij tflMP-4 Js-UiJ <—*5%tL ijyU — ^JjJJfj 

^ / ( a* F * # 

^ j **.j ij^U *{5*4 oUjJLilj obj iS ^ 

J\ iJakdl j ^_ r *aai\ j ^_* JJ4 J5 4j')U)! iJjUjirl aJLft 



<ji9fe0lll > 1 JjSO~-1u JbjJ' jW*J j^iaj l jli yy* y* C_^Pjj Jk* pldlj a~Lui^ :6,4 

t »j\j*J***\ ^ 1 p *Jbil cj-A-» s-Li**!' J Jb^Jl ^JL» . a*J? 4 ' Jj 

* 0 J 

^Lp ijijuM ^ jJbJ' p-b a*Up j Jj^Ju 4 Jfjjjf JLi ULL* ^3 U^ 

,j&j£ f aJjixJl p /f/VF’-J/f UUJt Jail4 4jLiv* ^JLp t(6*4 laJ jl^ aI*J 

s * 

Jj«b^ jA\ ^L*jjU P UjJt »Jui> ^—"tflg.;* j 

^ r T ,;Jl -LLaJj ^Jj jJflj aJLjiil J HNF-3B 

( * * J 

Ja r j J i g JUjlSsj A^jji JU lijL-v j P L*jJl^ 

/ ' w 


.{^«D1 «p 'A') r*.; 1 





g 7 yam yuayt u urn £ j*J/t .4 j~oti 


,j 9Aj-Li oIa_wJ sijjJj- Jl 'AA Jj 4 ./;ii jl ^ ■(_?“'jll JJ^ 

,(7.4 J^ItJl) ^ipLjaJ' w>*lfL>- 4-Ui j LC. 4 ( _ J *<yjJl iilaA* 



.^jjuaJl ^4; j j^jS'jjiU JL>jli RNA U> ^ J» f*\i y)\ Jli -Jfr. :7.4 jSLiJi 

W* J%7*J ^ -XiJbJl yj*+ii AjAji^ 4flb> jj^S-C J 

J *!)2J 4* ■!fj;'l ^_. nrtn±l} aJui*i' Jj 



ii> jtS "inj %„jlili j pJJij j t(T) *8.4 

* i/fSA JJ4j J*p J <■ (BMP-4) 4-Ji*JU >41 jj Jj} Ji 4>Uj ^—Jr! ^ 

Jo—*y4' jO'bf') l!a>L* S?'J 4 *^—Jr' ^L*«>*-jLi'ji yijl LJa~-^uV' 4 j>- 

,(^ wadi jLgJr'j aXjiil 5 J3 ^bji jb*_LaJ' JxJLj b jL*] 1 ^ ---*) -(jj^^ 
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rj■ ■ "Ji jyjjiiil j C^V ♦ Jfl* > iS 

k JL* jtUll $jj& ^ Ja^-jdl jS*ij jl*uu t(8.4 (T) 

^iail _JjJl jf*^) ^_*2*^ j-mSlJ A/Lp ^LjI 

.UaiU **» ^Jdl -UJjJj .(96 A>ut*aJ' 


, 1 J^ J* 1 1? 




;&?" £*\i j^Jey ^*yUJ :9.4 j£iii 

j5^ jJbl^ a j j*> t(FGF-8) 8-vaJJ' 5 -jjV' J*U- <T — j— jVi 

j* j*wS^ S-Jli-' J *iy& <15^ Ji£j t(TGF-B) i-Ib-ii J +*} 

2-Lefty j Jb^Jl FGF-8 w J* ^j>*£ iJfSLij^ ,w .ajuaidi 

^ ^ sJU- 1 j 1-Lefty —jUrl Ja^^lll <j 

ajua ^^ j iJjLij^ ijpa}\ ^ j*j (T) if Cr^- ^Ln£> JJj .^j — r^ [ V 

* # 

^5-^'j 4 P1TX2 ^L*4ii'yi J**U- j&ju 2-Leftyj JtejJi j*jJ la.-^j oj^ju * .aJV^ 

SHH ^5—I^aJ^ Jtj.dH ^U-m i^jlJ y* ^jUt^ 

^ ^-jV^ 1 Ch’L**- 1*5^ Ja*>JaiM ^1^- Jpl>*5"" ^JUf~ Jjj. Jji^ 

.^Sn ^JLiM wT ^b ^ ^ j>j i^Ui NKX 3.2 U, aij .^V* 

w'Lj^ j> l jil 3 ^ 







89 :* urn £ j^Sn 4 j^jt 


\£k>- ^y* jyq (FGF- 8 ) 8 - p4Jl ji^i ■ U* 

JjA J2J13 Jb^Jl ^jysr j±*xj j +^-b L> j£- jJtJlj IjJlJL 

Jb jvju ^jJuP FGF -8 -la-sb^ 4 , ?ji jaJ^ A^t^ua] \ ^Jt>J>*zi Jju L*-*3^ t(^9*4 ^->r 

■ Ufty-2 OyM Ju dUJ^j .(10.4 jSUJi) <~IbM ^ i*-^l ^ 

^Sft wJUrl 0 >y ^ JjJ-il ^UsiV >Ipj PITX2 ^ (J^j 

a-^jSH ^y* j —jV^ J 5 Lefty-1 j>J 4 *Jb Jj .(^9.4 

U> ^—j jp*wS^ wJbM OljL^J rjA JjLiS^ ^ «*aJl i-J 

c^bCiT siJJ45^ ^Ju 4 j jjjJl ijus SHH ^_J^aJ^ JuLJLSi ~b jj . 

j* 

J* J-* (T) J>J| C&* jlj 4 ^54^_?xiJ «Tjil <jJr1 
Lefty-1, Lefty-2 Jh>Jl <Jjjr^ 5*} (>JJ-' 

j>-*j J! ^ J*j ,,Jb ^ytS!' w-ili-l j^laJ U ; ->j„7 ^_j! .(9.4 

4ii 7t>-^ ia*#jdi ^S 1 ' J iJt—£ NKX 3.2 _1*1/1 J^Lp 



pSfl ^ .A j* ^jU 4 J J-i* -ut jUw J Jbjj« ^ Jh»r E V ^ : 10.4 j£jJ' 
jfeUdl JuJj^iJ JojW jW^ Lefty a> Jb_jJl -B a-JIA^ 3j*wL*aj^ ia^jiU 

■oAt-^-A* 
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J$ 1-U» bid J ^hi) *c/^ ,+JaA 

^aJUjJl J$ 4 j j^JLsi-l •w^Ajfc'iU *«*JI ?ur jj jj* ,Lrfa>lf-j* I l y*1 

1^3 JJ 4 JLJL ^1 J « , j*-jV^ wJU*r 1 i alidlj FGF -8 ^y* j 3 s^ l -r J j n ^' 

i ya<y <jtjJ wbry ^jJUaS^^ ijIlaJi 3 jj sJJlaV^ ^Lcd 1 ! 4*iJji^J | i 

♦(93 3j»t a.^aH jjskj^) Jil SjLds Jl 3 odj£ ^UaU 



t*tj 4 a^UsJl ^jjSt 1 ^'AJl ft® kJ^J^ ^S& J^* 'It A ji-^j' 

.Ja^ydl joSl' p-klU &JU*Jl y* iikit ^ a ^UaJl y* ji?ld' 

_^li ^—dl U l 4(n) iS J-^ s*La*i] <wd^Ji i *isLi l l jfJflA* y*» ^Lfc ^ J 1 ! U^kd-I J^5 kAJ '-a 5L»j 

i£jj^ wJUt- Ja^-yd 1 ' jcjS 1 ! J^AJ L&^i *JL^ y* a±**\j &-UL*Jl ^v* i*jii>- ^££*^1 iiioJj jy 

foV jjH^ ,-Jld' Uuli **Jai3 l ^ j^r\A t{svbj*o^V^ji VjuJt^ :pm) 

-*djd y* 4**? i ^££~Sn ^—Jli L«lj Jim) jUa*^ji' Jew yd' 1 

jd?ldl ^aJ' y* s*^ 1 Jl UW t(j*^-Jr' JljA*- :1pm) jUr* ^****< 2)1 Ja^ydl 1 
.(Ojjjj^S^ :eem) CftJr' jrjl^ J**-jsll f-aV' jjj£j J -h—^ 
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SjjjlajI qjjSj p UjI j^yg^J' ^Uajji iJajj 

Fate Map Established Daring Gastrulation 

jJ ^'Uj jJbJl ijMfah 4>^ ^ >*U >UU JJ 

^_l)^ L£)UM TT .„p7 *^LLfcj I 1 .4 ^JLgjJ^ l-A jr. ..3* 2 Jji- * A^3J < 2- r -P J * 

J-S' J^r\i ^L*l ^Jaj) J-^) jAJ' S-USuil ja 4—t jjl ijlrikl Jjp Jp^x 

l*f j Ja—Jjil' ^...^ pJLd) 4***f ^jl 4jlgJl &Ju£*Il <LJLi4 ^3ljJ-' 

Ja—* ^ ^oS 1 ' J &2& pJUll 4fl]a.dl ^^ L>^jU' 

,/+\1 Ja^jsll ^iSn ^v* <Lj jji ^jipLil j^p jjrLi ^ ill L^iLi-J 

j ^JLJl ^v* ^ 4 JU 1^ 4jU;^ ^jA j*-\J* ^ 'iIJH 

) ^43 j J^ ■ Vi ^ ^ j L £^jL>- '^''■*3'^ 4lsS^ 

.66 ^lajl ^2jU>i3l 

■p * £ $ * 

Growth of the Embryonic Disc u ijV>fl o *jUI 

* t * * * t 
Up jfr jS ~'I jjfcSU^ L^jJJ Jjilialr ^ 3 IjjJbj ^_-oJrl i j,p jjJaJl 1 IJLj 

, s / t * - , 

^iJi y , f J?«,* .( 2.4 ixJUt) uyjji 3 LLj? y^T 1 ^ 2 JLUU' 3 

^Uli jS\ jf 4jb J} .4-*-1jJt j ^_uJrl 

w P* U^jL t* j\ j*2La\ ^—> ^y>j2i\ JA U-"'2ukJLl 3 J^UaSj JZ *2aJ&lJ 
Upt f?.■.It L'AiU^ wi^Jtil J*2L*U j .^Jvxj! A j'te'A a L^-Jj 4s*z2j aJIh* 4jw 1 ' JX t-A 

^fJLj ,^jlr ^***Sf^ 4 jL^ ^_X>- LJLsr^ L*U^ aJUxI^ C-J^^jtjujl 4j^a;* 3 

jf ip ^—j degradation js*j iU- jV' »jJJLj ^—;>• • i*-^ 1 


. Uj 


jli wjI^J li ^ 4jLi ^i jujlUi L*^3-i 3 LLj 

IajjIx ^ 3 ^UJaJ 1 ! ^XJ_* 3 4 ]^^ JJJjJ 

bli 3 ^-y4J' 3 yL Jl to-j U-^J t(12.4 jSLiJt) uJUJl ^iu^* Jo. 

s # ^ J as 

3 4^43' * la a 11 3 j^-^i 4*-i"lxiY^ O^UoU' aJL-iil jli , ajI^ f 




fUJi 'JjfiaJ? fJc- 92 



pyJ' J s£j£*) ] J- 3 ^ * (l> vjr^! ~^-A^ *J3~* :A *12,4 

f " ' * ' 
lJ>^ y*M ftl^L rfpJLxJ 1 *-4 j 14'■_.; .(OF) A^dJtJl d—itfl j LjJ u UliJjl ^jlrj j .LrytJ | 8 

* ^ 

.Jji'jC t(A S^^al' JS Ja>*5" ^Joj) J& yi™* :B -SjJ' 

(wV^j (Ell) ^■ 1.11 ^^ysU' f-*^} t(EC) ^ ^yfcUal 1 jCiSfH <JS ^JflJai^ 4-ni 4^ 

. ^ljT a V 4***)^ jj-J-jji ,Jj\lji*ia3l ijjJaajl *yL>%S^ (MC) Ja***j*3j 
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i-?-Ljl jy2j )*} '“ J j A—s --/'^ 

.(12.4 jCiJ») V-Ut <il V- 1 “jJ' 

J 

CLINICAL CORRELATES ilfcU. 

Teratogenesis Associated With Gastruttion i-Cii' jij & 3^' — a '^ 1 

iJlp ii>- sJl* J l j> dJliJl Aj'-Aj 3 Lu*l' iJLj LtJ^P 

*j jJanil jwail iiaj j>- *«isj wi^ll l-Lfc 3 *^J 

. 0*-~-LLI Jjljj *£ jJ^l CjI ft Jp aJL* s_3^>*-1 Jj^i 

O' ^jA OLp^JfcOlJ 4,0- jiJ oJyfe j jiit ij 

Aj L^il-' J^P L* Jy*J ^4? jA U ^■L>S , | Jfl^* ^lll Jflji-1 

Jjiisjl IJLa aJL*- t ^U4J' ^Jlfi> ^L*4J1 aJL>- w-S" 

# 

JbjJt u-JjLfllJj iJj-1j J5 JU.Ja.il j lj*iw* ^b*jJl p_bL* j 

Jibu b* J^j ^—jUI' ^ Jj j*^T 3LU^lt a-ba CJIS" llj 

jlj j>-lJ J^Sj tJ^U Lib a'^ll lijJb Lc.y kL*J& ^1 jjl 

t J>L>* Lib pJUj L*-Up a^lp l^Jb^U ^—ill ^lbLi*-Vl *i^b *V -bi* LiJj Li y 

obiS/lj 4-iJO <b?*-lj LilJli^ LgiS"* aJLitil J*.rij jJ 

J§ ^oS|l 4 -LLj 3 j^P Aptjj ^—jjJl j^£jl ^ iib»- J5j 

4.1a.ill wJljJs*V^ iijajli aJjfe k_l—ifLS^" iLj ^ ^Isbdj 

*±3JL^ jl A4j3!tj! 4jJai.ll jiiiU _jLU^^Jl Ja^jiLl 

* 

dJUi j U jv* bUa JjjLall ^J-jj ^ J ^iili 

wjUDI ^JLPj ^^jiill olijJLiJlj iJuLiJl t—il*l>*liu *dl 

SJS- *Zj')1[>-\ aAA *(13.4 iJL-Ldl j CabjJLi ^j-iJl 

O'4jI 3 ^^llaJl Ji*Jl ,^s ^-/L^Sr * Jl i^-U ^*0' 

*4j-^LA- 1 jjL—i' tWnt j (T) w ^ r 
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4j jptuJl 5,.;!*^ mJaiII ^ j'UUi <_£J^ _jjJ 1 ! s**) V^”' 113,4 

->£J ±*jkft 

j^» p-PjJl .^kuHj jJU^Jl 3 y* L$-i JjuJ SJU- jll 

1^-li JJX lj *wL?- ^jdl olij-XjJl j' j+a*i\ iJL* «S1 p 

vMb OV;vaflH ^ ju?^ J Jl*1j v Lj jJh %20 ^£-XJ J^>- 

JL?r^j ^V*_« 4-*J*)^> j) ^ Orr^ v* jll 

^yr^J — ( j^jj ■^ a * 3 «a5j ..^SULJt -JLJ' ^y* ^_JaJl jJl J$ L*, :: U 

CjUUzll ^b ^2yC£ ^ w»lijJLiJl L*lj .dXftll *LjI 

Jl?-I jlj>iJrj ^v* ^yS^K JJlJ ^y* 3^ jyjL^all ^-il*J Vj 

^Ui jUur j p^Ol yj-Uli JbJaJi J j' j—JwlJrl 

J^Jwb ^jA jjJLfcj ^j£\ j[x>rj ,^_£j jJ yjjJl b*\ * Jl>mjajl ^4 jJ ^y* JjJIju 

otJUJj *JU- j,_£jJLj yjjjl ^_ /Uj jl ^ JtjJaJl 

,4^JUJi wJ^-jtjl Lkl^’j y*-l oli^JLi y> i—jlirl 
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Tumors Associated With Gastrulation a- 1 ^ 1 jij** 

* 

aJU> yl&ff 3t Jj ^JLJl ^v* Ujdj LUL LiL>-t yu> 

^jjSM yu ^_:!' idJUail *j Jbbl 

LgAS" oUjaJl y* 4jLl£v* ^Lp U y**P ^^ 

LLjj jJji *37000 1 J^aa. jup rj.^ y^3 '(14*4 

yLl Sys*A^ 3 ^ 5 —(PGCs) ^Jy^ 1 ' L/yit y* LJaj' fljjty 

*(4 a*xJu&}\ 



^ 1 .^JuN jt-l^' y f^j y^ (t-wk y* 9 *•>'** ' 'Sjr*-^ y***~-* fjJ 

JLP *—M 


:14.4 j£ill 






^UjJjU ^^uji jjkui 

Further Development of the Trophohlast 

'j* oJLj «Jy oLlpj -i y* y wJLiil! SjIju *-* ajSUJi 

(15.4 * 63 j5v-iJ') Si.Ki *Uai-* (iijJLsU a^jjS 1 ') a^Lp a**jjI 

»jLiJ v** ^laiLji y*^ ) aJ j^\ ajLpjJI «s- 

,(15.4 AjjiUJl AjLpj^ ^-Ls JbJbM w—Li* ±3 j*J y , jjia^ 



Ki& uJ i_ilt jt 


Ujt\ <l±j I 


Aj jmuS <Jk£ jU 


j-- ^1 ^jisJ ^JUf 3gl jVl ajU-jJ' j k&aa ,T jy& :15.4 

<i vlill oLU-jJ' 3 jC~+a dayt* -O (gfji>U^) <*£^ aJLIij aliaic* ^iUJ' 

Lfej j-Xj ^j AoUJl CjL*^ 4g ; 1rtii alliiL* y** ^3 <J-^S 

«i jP' 

. * ij j i W. ., t.,l l A*PjS/^ ^y* j g| Qjr kl^Llp^j 1 ! 3 jC^S ^ 

JjUj^L wJ 3 flj^r^i | l Ja-^ jlll siju!l ^ 4 jL& 

Jl^LiJl) ^ ,jIp^ L> j* jL§Jrl *U j^S»* Aj jhO 5-Pjlj Aj j^O b^>l>- 3l 

J^Sy *aJI$J vM 1 AilPjJl jt U!U)L p—h *(15,4 

AliS^ 3 ^^ j*4Jl A-*PjS|l *-* A^bJl Ol>lp^)l 3 fl ^_J>F jil Aj A*pj^|t 

A-P^Sfl a4> i ^ r w^ Jj J| t(|7*4j 16.4 3^*^^) 3^ A jy ^ .^ s.. ^ A?TU;A^JiJ j2—*lil 

l jy m Jl^aj'ifli AAAji 3^^' r .^^ ^LuaJ^ l^jijiJj 

^ jlpjj^ Oj^sj jjJaljl j ^ ^ 3 ^JLajl IJUj 1>JUP Ujfe ^r^JJ 

. (Cn'ljAii^ aJIJLaJI 
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JysSj 4JJ^' J* C-M j^Sfl 3*U J AiUjJ! ^ ^_JV> *^L. ;!6.4 JS^J' 

J^£jj .C^blfr^L Ja-£ gj-Ul ^—^jJ 1, j ^*' 1 JH J-*ad i^jUA- 1 ! ijjlibi 3^j>UtSt iv»jij^t l j-i-iS' 

JlL^aJ^i *2j j 3JI ^f .. - . U <>■ ._ , J ^3 5^ jLdJb oblpjjl 4 j jjfctiJl JLpj^ 

.aJU^UJ) *uu^-i AjAjVU UjjJU ^_iNj 

(<^jJbM 4jjJU%il A j.la jt ^ 4 *jIjP^]I AjSUtJi b'ljbM JU-b 

ijA MbJbJj ^b^JL^'VI jL^alV' y La^ ,A*jP*J\ flJlUJ 1 ^\ J-^j ^^ 
16.4 4jil*J' 4jS f ^ ^j-* k+Prji^ ksyjz- 4jLL? 4j S^* A*jLpjJl 

Jjy L* sXb ^.jlJ b*Lf ij-ibJl Ojj^Jb Ua^jJj \\* Ja-£j *(17.4j 

jr* ^°V!^' u^*Uj .(17.4 J^LiJl) £s—J'.J 

iilkJi ^ c jJj iaJsSlJi A^t,i,a.rtJt) ^opU)I JaiLJl Jl a.^-i.1' Sj*_jLaJi 

^blpyll L*^ m AjL^y^\ jt *PjJ4 kljblp^Jb (6 .UJjil t$JLp UUJ ^_Jl 

^ ^—Jlj (aJL^I iiU'j j5) Ajli-j *p4i4 4jLpjJl ^_Jb* j& ^ybJ ^_Jl 

.(18.4 j£jJl) ^ ^^S 1 * >i^3 J^LJi 

^jf *L^ 4 jLaaJ^! 1 ! 4 jZJ^*~J Aj^UJ 1 ! 4^j\ 1 >^3*ybu 

JH-Jl ^ ■ ■ 1^>1 Jju Ia*I AjL y»M .(17.4 20 jf 19 
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• ^*>,...t.l1 jLaJ^l Jl££ 


jfl Jjj j^Vl 


f(J^) ^ 


JL-aiV 1, <ij>u 





fUJl —A **3 <—-£ 


^W‘ ^aiU J ^jUJi 5U^jV^ 4{Presomilc) jM—1' jvJr' ;I7.4 

^., ., tI i fc . J fl j j 11 Wj UpIa^ a^jAaJi jiai* SJJUJlj 4j jjliJl ^ 

V*JjV 11 U'5b- 1 ' ( ( ^JbJs l1 ) * : ^r* wJij^i^ 1 ! AjSUJi wjUjjS|I 5-Li? j 

j ^ m i j^Lw* |u.-j;7 * bLc ojjS/Vf 


Summary 

* i 

* a.JLjtil ^jj jt* i^L-!t*)l y' £,Lj^ ^JLj^ 2L*/? wu^ l jJ 

3 *ii ^>*7 " j 4*;IJLjl aJjbJl 4 m*Ij]I oL£ ^Jl£ -Xpt- jj* JjJl j v 

^liJaJt b^UJl ob^U i^UaJl b^ii-t aJULuJ' A^Ja^- 

Li-L* l y&Ua-H ***)j$\ J' Jl4 b> vj (,ia— ao^(U loJjJJtI 
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Jj^b iiivM *41 A^\jj^\ 4iJflJi \yy<->- j>r\J> j Jj 4J*>b]^ 

jr jb* JUaJV* y* ^ L&iJy JnJrl 



(BP) ^apU.U (CP) ^* jj^k (SV) oLibj :18.4 

.SjcbJrl ^>* J j),f?; . ^wfcj^U ^ ^ ■ ‘*V^) J|jU«J^ 

jj Jb*oJ ^5—**- *L*MJ 3jT* j>C** iJH jJ ^J; ^JuaJj 

yi)l k^L^}\ J^LiJ Li 1 ^1 p ^jkUl 3 lib ^>viJ f* t<;**llaJt *JLJ4 

JxJjjj ^^-ji-H^J 1 J*,a£\} jjJaJt ^JUj *-aj (4.4 JiSv^Jl) (4 j^ iajl 

* * 

1^*m-H) LX^^JJ BJLpLfi5*" ^ JJp 1 j \>- I^A^J »AjjpjjaJt jl i_ ■ 1 i/3 11 LjjA- 1 ! 

^_Jsj iJcxa^ ,^VjlJ| ^JbJl ^ iAj> i-J 5-JjJiij a^\^\ juJrl bjLi jijjp^ t(4.4 

^jr# jjaJ^ ^jA 4 tfj-g A\ 3 (*iJLb -Uu ^JfflJt ^Jll>tli^ Aajj^ I J§ 
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OTX2 4Xb j U. CiJ iJ\ ji^3 ^ j+*i lsyzJ-\ jtlJ ^oSft 

J ya* J! jJs-l jt* JbjJl Uj .creberus ^ jjilt HESXl, LIM1, 

aJUbJl SJUl^J ^1 p JuajJl j ladJ£j *j>JiJj jAj iw»L±^4 TGF-6 *1 jLp 

iX*L\ *U( Ua. Ja-jil pV» ^ FGF BMP-4 U(j .jJbdlj 

\S" .,ajl wl)jJ^ 

^-i-1 L_L*^^ll ^ji bf tBMP-4 JaL^J ,jJ\^JjiJij 

4yoJaj^t ^ j oLf jJ' aJia »Ia;:7 j 4ala,;* 3 'bJ-wdrl 

# 

jL ^ . -J 1 ! ju ^l?Lljl ^JLP li.Ttj 4(T) A~j j> 

j> Lefty-2 j Jb yil ^U; dib J U j L^ ^ FGF-8 jyn : V jf .LfeL^I 
/jp PTTX2 J**Ip {*^jj obuirl ai-£ ^_Jl44 

, j4*jV i 

L$JLp *^la*—!l Jju pJLJb flJUjJl J4p ay&UaJl ilyn_lJ 

4iJj> ^vtSs-ftji *^iaLJk b \i*m jzll |OV ^V* 4-tP 1 yj li?b ^ 

.(] 1.4 J^dJl) j*jS\ l-lfc JaJ ^aj^Ufli! A* 

idaiLs ^_l)l 4-dbjj C^bLb d>^Aj d-JbJ^ y j-^SH 4jb& 3 Jiia j^j j 

O^j^Jad'j ^LLjJ' *->bj |<r SjUa^* j£ _? ^oSfij y^Uaj^ 

.^1 jJt ^ ^ja 3 oaUJaJ' ai^ 

,aXAll ^ji ^4-*^ wj4Jl ^jm Ijji Jh# al^V^j jjl*i!b c.LiaP'V^j 

wJ 5JjS(^ wjblpjJ^ 1 JLA ^ 4-Pj^la-JJ 

bAipj (17.4 J^J 1 ) olytdji LtjJ d-a- mlsenchymal ^ 

jLj^i jLfiJ^/1 AJiJ J tljLytdj 4^lp^i ol&4 a J-Aj 

*(17,4 j5soJ^ 0i*>^ w-b-ijJ' ^ 

JaJl JSUla 






10] 4 -ijimjtif ^i^Gff jiff *cLliL ^unjf a jlu* V/ ,_'■ ini ft 


Ot$*j cffJbJl igjrfjUf L&jji y i* ^yjL+f Zf^>Lf J-*t * 

*y-j t Jy*S~y* O jjr LC r / ^4 Jl L$ ._*l £ 

Li/^ .28 £ ^ J?y*- ^jJ J**jJf *yj* ^U^Jb 3 

?t$jJf ^^ -cti" L^i LXia jy$C j/^pXr 

> / 

(%£j l*<iltj 4 ^a~ jJt 4rjlz:* y J,y&r ±£UJ tjtzf IjJaT tfMaJb 3 

" y 

AjiUilt o /yLiU jfJji aJ j i JLiJS^ Ux~y y * i i+Juft Athdt Jf J j-U* SlL* UlS~ 

v --h zf *.2 -j jJzJft ^ _ zJf l+j m $7 f»b*tzff *~* itiJJJlS' ajj^jJIj 

T^uJl CLa Li* 


yg*lA yj Jasjjf ^ Jv*" {*>-Jiff ** i-Jb^kJaJf JjjtS <Jt>- [jit? ^jJ A 

U?y*-t 6jm^ -L^Ll* J?/ JlaImJ La yLt^i* iS^ LJJ ^_ Zaj tbjjjaJ yjj.btJf 


—i >j $7 a-la s_^vw 0^ jXc ^_i// L* 

jjJazSi zL-'f La( j f 
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J—yflill 


JUfcl j $Jiifl ^! &l\jl\ l&M\ <> 

'Third to Eighth Week: The Embryonic 

Period 


JA # Uil s-UipS' jij& iji y AJuiall ijjjl JljjJ- 

jAj t ^jA ^',>■ cJUJ' 

jAlliJl .*jta.Ull c_J a yij ^jjl 

jSl' ja iJS- Jkj w Jo— ijsll 

i——_Sjjl ' 4 .itvi.ll SjL^J j -Ljj .4-jaUi-l tL<»pV_* 


^—sl'j J* jUl»l jt—Jfjj 3—-~Jyi JlSLity j—friauj uLop 4 :/' 

.^—ildt ^fi)' hly J jUi 

S jillall AjAjjSn AaruU^n 4a;hti -"■ 1 »*--■* 

Derivatives of the Ectodermal Germ Layer 

jyA li' ^V* kiJli!' »Sfl ij'Ju J[ a JkCaJ' 4 .fa\l 3j.UVi i>-U 

* 

Ajak.1 1 ^y* 4**J J>\ Adlaul ^ • 

s jM“' Ja*-y' (CsS'^ s£ jy£> J*T*— J -5 ‘ ( 1 -5 j£^J') 

JuSLiJ^ j—ayU? ^ d' yaUaJl (CJ^^ 3iJi9 






fUJf aJ fie. 104 



J\X}\ jjbil aJ jj&Lto d6 J Presomite ^j£> J^ J :L5 

j%Jri v 1 18 J Presomite jjLJi ju*dJ l £^ ,*JUJl 

^jJLf .ZujJJl Aijlad' ,J -U* Jl iikil 1 -U3 UjS-fj jj£ 

tU U*^i lU> J* Lg^* Jkl£j VU3 il8 ^ 

0,68 ^ J*j* r* 1*^5 j^M 2 ^ 52 j 






105 SjmII f' tUl^St £■ Jprn *$ ^jLdif^ 



J *} j& ^jj 19) i ^y* - Presomite Ov^-LJ Ja~* J :2,5 J$LU' 

* i _ 

<J> jfJikJ Lj jAj jhJUj J^* **■?* ..r?*^ jb^i-gaJl l^L«3 

20 w 1 jLfij) jLaii ,ju>? j j& 9j v-a ^ r j"nJ^ jJbJl hj3ju*->-* 

f^Ujjl 0»Luli LlJyc- j£^ ^ ..fHIt ,,Jb3 5l^- ^,1 ^jO y**3 (b /*** ^*Ji 

,H M (F »JJL») 









JjjaJ 1 06 


I.1 v- j£f* ^y^UaJl *b*«-Ju-sJ' aJUfc jjj£j -(2*5 jSs-iJ'} 4 :; atjl 

_ii,*a*ll jpj ^5%d Ajj *kJ' ^UUjJ' 4j'Jj 

MOLECULAR REGULATION OF NEURAL INDUCTION 

yrtfcJi joSfi ory %p J *y~A TGF-B sQJU ^ BMP-4 i=>UJ jL^i 0» 
jWi-i BMP-4 '45^4 .^"■■awll ./lit ^j^Kj ^lp ^Js> L* jJ&J U'./'J 1 

Jic t* y&LiaJl ^S 1 ' Jwi4 V yblkll ^jV'j -k~^al' 3 jij 

*\ *aJla BMP-4 lili ,2u-jUr^ 4jr 4 i H „aj) j aJLLlv-^ 1! 4 j ; jall ^oSf' 

* s 1 i >j e * * 

JsP-jJl *l£ j>-' j \yj — **&*\\ jL$J4 oS^ ^MJol' j\i V4aji^ 

j A/'yjJ) s^U-J^jJl 1 a-Lfc JjtjJj 1( jujjJi '4jb llajJ ^JLu-J 

^oSl' - ^»,.UaJ' ^JL>4 ^b-^r *dl o aJLLJl) 

^ , > * $ * * * * , _ 

f-yj\ Jj^ksJ) J^“ Ua -*> yL* Lcp^j L ")U t t-.^-C ' -iu^^xU ^15 p st^_j 

Ay^AiJi j5j oU bj£>\ &Ju& L*^i * .(ial* 

Sj>r : ,i ...^ ^ y ^Nj U1 * . Jaii ia^ jdJ r U jdU ^*L»S' f L*aJI o' j^pUjl!' 

FGF^ WNT-3a iL^ jwj^ ^Lp j^v* {^ wJt £ UjJ') 4*jJlH 

^jia.T j*-b 4J 3"^ 2JJi J»1 AiUs^Ljj ,(i_a 4J' -iJ j* *£ J^^) 

* ” 

Aja-ftjl al4b <Uwrff ^Isuj' ^3..AV _J j' C^-UsI^L 3] ^ JjJ' J 

s 4 

homeobox genes ^ - j^xl' iltfUil' OU^-' <*4k^ CJJJi 

- ^ 

.(125 ix^aJ' DNA 

NEURULATION A-y^ 

' wt ^ » ( 

L^jJJ JuX A3U4-1 4^-U ^ du J^i ^Ji3J 'Ju; 111?- 

y* ^..r^Tj L (^i ^2,5 J^-*^') 4 jL^ J} al4b 

iSLijJ IpliJj' Js J' 

-(4.5 jSLiJlj I3.5 2-5 j£jJi) ™ajJ' j^JLll' Ajaji>tji' Jl 4tfla;l' 










j jIaJ! A jj^Yt t _ f J! A ^w> .‘5 


* 

j5s-JuJlji jL^>tdJ w-^>- ia~*yd, 1 ! U^jJJ l* ij .,Tw.f oU^^l jUyiilt w*yijJj> 

* * C * a 

y W-'j ^ 4^S jjl 4 dla;^ j LLjj .(^3.5 

U^M 1 ^ *U^1 fiH v >^6.5^ 5.5 



^ tli * (£ U%j0 Ju^ 1, 3 ^s_■i.jiotl Sydl b'A^ J^-iJ >3*5 Ji^^J' 1 

■ ^ „ r A*J l I—JjjSf' w*A*^ plf ^-> ilkli' iwL* yA jPi-li Vj Jwll ft jjj 3 *J* J*}\ 

JUAjj jjjU^ JuA kiiij U. LjuJj flyUdO ^_ aI 1 y* 4-* diuT &y*uil Jlpu L^/ijA- 1 aJL& 

O^ - V** y^ ^ 5 —• * j ^ *(L 5 y-' j^a5sJ^ yJ^ 41 «jLJii 

ji?L^ Ji ayrLp jiill ^0ji Jp Jor y ^_sit w> jjcSli L'A>- -Aj&UiJ ji <.jU 

yJ^ Ij'A?^ *$!&} l Ja*lt y^Ua) 1, ^S’ 1 <J'jJ Jjij ^ JUr / laJ> T _A .(, 4flJdi:U aJJ& /jA a Jy*j 

j # 

.(OlO-LjU :S) —ya*jl w/jwiS ri1 yi'*> JU**' „_JlJJ oJkjji-l 






fiM*3±Jtr h 108 


J& ^ jJLjl J^h,^:T ^ ^ujjJljf A-*-I 

J'SUul j>*ufc, .(7.5 J&iftj '6.5 i5.5 jSoJl) .JUJ' ^ ai&'j *—tjK 

J5 4-aU-I 4....,^a.wjl U'j (aJul^- 20-18 *!>-j-*) Lj yiJ 25 pjJ' ***-'^Jt sjaili 

jil ^ ; s^wjl jLg>rl ?r : *a.; j j i(p. U ..< v 25 Ai>* y*) 27 * 



L^p* y*L£ >jUjl jyi jy-—' l jJ' jr^ 'J? *iai^ -A :4.5 

y^ 1 ■ * B a Ja* * jm! 1 ! 4wutJJi ^*Sv«Lj J ■ » (j ■■ "> ji jl) ajji ^s— ;"^ w ^ 

b'^- -bJjfcJ 1 SjubULw* ySg^ji t y*U±J' joS/' 9 y Jut.' j,LflJ^ jrwvSJtjl Jv^lJ JU;- 

V LAPy ^ (^JJl *15 Sf* C-j- a y^l^p (NF) yuyjJl j*\ju a......^^ 1 w$ ydl 

J** y* <-*-! jjl L^ 1 yJl wy^ £ y£ yJuJrt ^ bVifr ifljr*; j J) ydl A-iJ 

.U-pU*Jl 



j 09 < j ***wff j jui// jlwSv tiOf^ r j? ^jLiSiJ 1 ^ 


*JaJaJjJ L*1j y ^S"J*j4 aJw? S^- aj* ^—j y? ] w«-5^'At* 

jlftjl} v^OLfij^-1 w>U~- jS\ j^* ,>3P 3jr“* w r^ 


^ ^*1 a w> yji :1.5 

4*JtuJrl J 4»jJ 1 f'llit_J fWaJl 
(2.19 ^aj') 4 **-^ aj^voaJ' juaJi 

^Jjijji sjjJ 1 ! 3 C ij'y^*' 1 ' 

* wJuJl ^ ^A*Url ^btd-4 

.(^Udl «jj1lJL»^ i-i—Jl ^jL* jjS 1 ^ 

. jiJij <*.yi desmis 

( 4j ^ jj ^ ^ jjjJ-1^ j-jtlp-fcJj 1 JuLuJ^ 

a>*/ <JLJLJ^ jJkS [I r ui juUJi 

jL|Jr' J JU*J' 

^kSj' wJ 
jiy 

ijjjJl L’JliU 
Ul»bJl ^jA j ^V'j SjjJ J.Ol »S(' 


.(19 


iiiS'l —* jf- •' w - _~_ ■ '->~' ^juiLi-l L*> l '>- jU jL«JtilJ jr .'it:..—■a«il *ju" j L>Jup 

^ ,-uwli 3>)1 ftAj* ,Lilj^b4 JUgLAi^b \XJ 

UwUP a_*jJ vii *±J^-^ , b*A>- J- 4 t(4.5 T 3.5 

A j '.,U .t. ■■] jtiii ^oSfl Jj^-U T-Jjjj'V^ji ftJ lajL ^_«uiaJi y&UiJ^ 

^-v^jJlji a^ftUaJl A*jjSf1 ^V 4 Ljfc Ja^jpJj ^3^1 ftjLp jwJ^ 

^fijl ^yaiu >Ui ^Jjd} ^_Uii- 1 ^ Jjrll L*Ij tSwU-Jrl 

jJU- ■Xaj 4.gjk;* j wiyJ^ dl jSj 

^UaJ! y^S(' 4 ^r 5- ^ ji^ jt {I : Jyij jjs Jj-f ^5— 

(2 . j^-^ jUJfl j A^uJ^Ud J-Sjud AjJLpLiJ^ j ^ 









fUB :Jj9l \ 10 


bLapi 3J-iP ^v . ^a. % ! somite l*x*~-j* j* j*p ^ 3tJ* 

jSLscJ jJLUTj .(3,5 l£ jla^J' >JUl U'^jj b'A^-j ibjAAj aj*j 

4ab :ll &JlA tj^Aij! J^J J\ ^,:.. ..^* il J'wijt ^y» jSv*Li ?y ^— ? ^.n.ll ^syji 

JLOJliv Oli j.yj2£ * J^sJM J IV>UM $Aa ., ^ ■ ,*~j* (4.5 

^b*As- ^hjy£- t(1.5 ^pM b +b>- J^Lclj b^U^j 

jl .^law ^AJl ^llajl ^yfcUaJi joS/l 0 ¥ ' ^_**<ajJl 

^—Jl ^—*^jJl Jip y^lojl ^oS 1 ' Ujyb ^ sJl (BMPs) ,% htll AibxU ObJjjJl 

J5 ^iij 1*5^ 4ijLl4 k*jlhlA ^*Jl t jP LlJaj ^UUp jJLkj 

.(109 **JLd\ jbl) 1.5 JjoJri 



Uj^22 


bj*23 


^3 somite <*ip Ju&ULjj tLj^ 22 J v£^h A :5*5 

,_g _wJU- |5"* 


jjM' 


w 

* 

J' iij-V ttj ^ 23 fjJ' ^ )^ ^ 

J)\ J* k*M ytl JfcU ^ ^JUr JT J 


AU>til* jb^Us* jlfcpi j wULivj J3j* 

J>Jrl ^v* A^\J\ 5a)a:ll J 2JL!i^ 0l~4*u)' j U* 








J | J SjjiJf £ jLiMfS 1 ^ ijJf tldllft g jLLu*y/ ?$ 


J>Lx>oJLkJ -Oy* t(v^8,5 JS^J') 

^1p *iajl^b a**Ji k^{p- jlj^sQ J^iSh 

# 

OblijJ jUUl jU^JLrJI jl&t^jJJ 1 ! ^flJaT Uj jnflJ Ajli Jj t( 16 

,(17 J-ajJ' J^>- 

^UjJI ^Js* Jail^ {p*~-J j tLiapl a^Qajl S^jCpS 1 ^ *U£Ui^|l 4a ? lall :4^U- w»l jLaj j 

<£> s *—^ j^' (V) ^ ;^* h jW^' 0 ) (^ £* 

.jUkVij jfciJl wUS j If, JlLM j' a(^) v_A?S[lj ijl^JtaJ^ 

*OLu*Sfl fcLyj dJUJ'lj ILiJUjt jJbJlj jJJrl wUi ^1 j 

^oajJVI Amm&i tft 4 ft Jlfl OLflV*Nl 

Derivatives of the Mesodermal Germ Layer 

£L~~J ^jA AjLSj 4jLj? ttJlJ' j 4Ja*- ydj 4-Jitlj^fl 4fl ? iflll 

c^’U^ (J t( 19.5 ^dl JajLi ^_Jb- j i j *SL>- 

^ jAj ^y* ^ j^Jkl JaiM ^jA i-j j-iJl Li , ^b*-1 

j IaAS*" j t(v9.5 j£jJl) J? j^llM Ifl ■ <* jpjl 

4j jiiLt *—il J is 4^VjA^i' ^4—J^J SJL* j ix^ydt joSll 44^7 jU 

(^ j w>9,5 ^Ti.U Jj ?t-—jJt ^ 4>T^j./a^ j 4-Jb-ljJ^ 

jjr* 4j^bjL* ajLj0 (1^ lU* 

yo Ja-^^lil ^ SyLia (^^ jjl AjjljJ^li 

jUU ^pla^J ,(5*10 Jfl—AlJ » ^*>*U 

£* ^Jb^l jJl .l.uif' v3j^-i wjJL>- \±J>? by* jhi : ,)a^ 

(O S/L J-* 1 ^ t*tj ,0^* ^^5—r*^ J gs—-s^l ^ jU- 

,(10,5 - 1 _} *^9.5 ot*xyaJUj jj>t*JJ jj)^ 1 ^ 1 I'j. ■** j^L-i 
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jUJ :A ^ 22 f^Jt) jlill- ^^ B* *A :6.5 

B jI*J^ t(S) somite o^i-u-Jr' ^ ^SjjL ^ ^—Jiilj ^ '4' Jt *■ ' .: 

J (H) wiii' 1 Ci^-^^Sf' ^j-jjJi jy ^jii>-j cy*L*i -u H|j»> hiAjt^j ^ vHj-*V' 

(11 w UoiJ l 4^') H-Uf JtILj (f^vjl-) (^-JtdJ' Jjp-) 

,Ja~* j^ll ^UjJW L*-»Jl *JlL* ^_t jf»;* JUuL^J j jiij* ol:. : .,^»ll jlLiiJl 



wudb J-uaij jsJrlj (Wj^ 23 ^) a-W-* 13-12 -7.5 





I | 3 ajfitll P iJjJUJf P jykvS^/ ^jo* *S 






Uja 28 


e JL^SVI 


^j>jj| fjjA 

(^ Jj») 

Ujli-fl iiUl 




4 m *-Jl (UjH 


jJA 


J» 


Mj*»> 

**>» 


Vj 4> .jJ/f 


4jialnl 


kjyM y *-W' jjU (^> 25 r >i J) 14 g?j J>r >14 J :8.5 

^ jS 1 ' Lj yu 28 p> j -l*UJji a-L>r 25 if* jpjtf ^4 ^1 yjU?l .'-J —Slii'j JjV Ji*4>LJ* 

t L>- *—placode jJJ^j <S}^ A-j* >LJi 


PARAXIAL MESODERM »1 jjM' p*» }*&l 


yu £>J ( J^Ji ^Ip slJlill V> jjUM Ja**jlll joS T l 

^y* jJl j Vjf ^^ OU > ll 

* *s f 0 * * 

oUlji > a>^ y* 4*c> b*5b>- ^yLp c£* Ju ~ ; *" j 4 W^ 

^jA ^ £A ^yrl jjl A jja.lj t j 3JL& JaJ J> J . 3 4j»- ^!l j5^ y» J j> 3 

jJJ aJo^j ydl /yj^J 3 4 5 1 ""' J ^■J"! "Al^i ^ ^ L--iJl jSLiJ JL-mJi ^.U-A-aJi 

4 I # 

at^4b iJlJUaJl 4djr;ll ^v* tftUsji ilAL.->1 J-X-iJ L*A2 j ^-Jaacll .^15 

j „ 4 

3 ij* iilaAl J 5 <^LL>Jrl ^jA Jj' UiPjj ,3*J jjl 4aja:i< 



^*-*1 ^Jl aJVz> oJhJL>r OiJL^or jJJj JOu ^jalji , jjiKtll 


w r* ^-jj 44-42 *4prji 


*W9j 


9 j~***)}\ <jLi ^ ,. Xp- L>y ^Aj J^Xifcjf,^ 

oj 1 ! I . *.,■ ■.•*» - 5.5^ 3»5 cZp41 . x ^ * * * > i 




,UJ> JpzJ'Je 1 14 




fjjt .£ 19 fjjl -v >17 faf Ji J .iU-jit \SJ&\ i-t^V 1 UJ*J| jjU- ^ j» yti_. fcUi. :9,S J&iJl 

1 1 j jj ^ -U W i* *j' aA* j^ii i« j . /I ^ L n ii j .21 .5 20 

L>*'A>-] J ^T ai Vi ; t mtflt ^ ~ 1 ' 1 *J-i.yt^.- >■ . ( i-A . ' --- . 1 j Y'i jJ 1 ^ y\ ^ll'i /jY' ■ 

.^■ _ > J*-' ^iaj «jj--*- ^^>-Ylj ij j'iJjv 



J J>UJ Uf Lj* 21 jlill ^ WjJl J>p i~5yoJkl J.Ull : 10.5 jS-Ut 

:IC 4jj*LJl *iSl' :En SLili jAj t.soji'i y j+sd\ j^i ^ 

jo^t :Sp - 1 *- A' :So iii^Js-i :S ..«*H ^tkJl oty :Ne i^UWl sr ^ 9 J P l jjil 


-ja— 




||5 5jjM.I f p p yuJyt y* ‘S tjt n< 


^_Slfj *jy**P ^,-u^ * *-da* ^'X***^* 3 

5 —<^\ ilA U.,.^l j_,Sh O'JLiH 3X^*3^ Jjj U3 ^^>-* ■ v^a ^ ap C^'x—>- ^Xp 

(*Xj t(j^»liJl J-^iJ 1 jiW) J^^ 1 ' f Sj^St' Jl 

(2-5 JyJX) ji^iJ .frboJ^ ^jA 3yijl aXa *13 aJ\ x * *, .. -^ ^Xa; y^uM ^ yP 

; 

.cdJLUrl JXP >—~A 1 jU*aJ ^_ j yill' 


fbSlb ^—jydl O^dr 1 ^**1 C3X-*d-1l '2.5 Jjdrl 


CjU^JH iO^ 

fU^l; ^_rfj*J' j*a!i 

4-1 

20 

7-4 

21 

10-7 

22 

13-10 

23 

17-13 

24 

20-17 

25 

23-20 

26 

26-23 

27 

29-26 

28 

35-34 

30 


L^ilAJ ®J|J*M^I ^jA ^JfT ■■rjjl j 4 xLl 3 j! jjd^ j^J _>J| b^d'i -Xjuu * 

^ ^JaJ' ^jJ-b L^Js» y£ t 3lzJj *3 ^ *jbXi *-* JlixS r ' 3iJU^* ^**dJj 

* * 

*&-*>> li b) j£j j tjLxJajth dJLjoJb Vbf^j b*>*ji-l aXs> w3yuj. t(w»^ 1 1 1,5 

jiajl) jtii) ,3y*jJ' yjysd j4&\ Jd-lj v^U*-Jb ia^-j .4ia*Jjili yh 3yPj 

Ljajl 3X~*3r^ .y* ^—jU3 ^*-3jit 3 a^y*-b^AiLl y*-bij t(8 ^J-*aiJl 
aJUuJI b^il-1 iJji 3y?vA t(«—jll.5 ^JiCxSi) +—i-' jlX*-j Jt o'>UiuJ 

i 

f 3xldX y* ^—i'yi ^^JaJl *-X>jil J * J y*~^ b^bsLl yl^J c4..«Jfli0l 4*JaJl b^>l>-^ 

*JlJp J*£xJ 3xld3 yx o^iaJl ajl^fal) ^_daJl ^Jbbl y* ^_JaJ' als^b y*ti 

U Jj^hj t(£r^ wl 1.5 j£jJl) ;( ^_lJ ajJ^ 5juiaJl jt) Myotome 3 xa>- 








fUJl fJc- fijjty ^ 116 







Jii; -v Js->di pV* y;/.l oiJuJri j>; y. :1L5 

aJLa ^al^L ^jLj-iaJ 1, L^-*-j y C^JL*-JiJLi 3-JjaJ^ j-JiJM L^^- 

jUb*-^ wjljl»S r ' SjuliaS" ^L^ii ^-jUr' g>^^JsJ' £jJr' L*1j ti**J±*^ 3».;?.ll "^Lj^l 

f- Uuil ^ji jiil aJLl^i- 1 ! ^ ^.fl.:U c> 3a L'yjl-l U'j rf +~* JM 

^LU^l Juu *il ijLfiifc^ c> «Li*iJi j+Z*mjj 3jUa*J l 3jwaJi Jj5sT ^JUa*J' 

^oSfl vU- jh^i^j 4 /jJLJl ^JkJUr' ^UalJl JlLoJ ^LJajJ 1 ! 3jwaJJ ^ ;1n.^ 

,desmis o^V' ^^Uiii ^tUiji 





11 7 sjjdfl ^ jj*m yi ^Jt <^tiijif ^ jm u*yi y* wS Ji rt iff 


^y *** l5" yi r (-^ I 1.5 Xyu L* 4 j^ j Jrtil a y* ybJ 

J&\ J*j o>">Lap) x'Xa* ^jJu j 5^1—JU L^ l^* Myotome 

Jijjirl C->- Ty,j..- ■ ^ » 4JL0 1 !* -sj jJL*j JuuM LSsjJ ^JlLM C^lXai' (9 

Myotome k-LU- J XX xx JS" XX <iUS y* ^S r i* ,(18 J-Xii J**\) 

aJLsLI ljPnJ* al4' j ij>P ^ L$jlp XjLxJ ^y* Lg—- v^jo 

tfXXxJ 1 * Xj^XaJ' ol *5sb) L4 iU*Ja*J' > sxX*- lx! jU 

Ut ^Ui-'i lg£lla£ * (XlaX ri. : . 4 ..j. w ,^ ^h?U *5%i' L*jX) X^Libi SJLxJ' I^ X l < 

xUaiJ'i x_atail iup mytome xx (^JaiJi <jjjJUri 

,4J 

SXwJkil jjLuJ yjjykfl ^ JinU 
Molecular Regulation of Somite DifTerentation 

a i 

lj- 1 j Lc, l y* SjlXX- 1 ylX LX7 

^jy ,(12,5 XiJ') Xbir' X ; S.M I 2i** yil XirW ^ 

X? ; V ; XXaJ 1 * *J^\* (Shh) ^— 'j^sJl uJlilf j-Jr Jj ^ 

. 4 . .> X 'l 4 *y. 1 1 -»t ■, -i ,' aJL--jX ^X^ r l ^_JaJl yJjjjJli y2^*^ ^_....nil 

ylX ^jjl 1 * PAXI L»L»j XX*jl Ajt h.'j LS^ 1 y2j^*tl)l XJl^ 

/M.VJ jj-JU > H.<aJ Jt^sXJ ^JaJ^ ^ijyJajvU 

4 X 2 J 1 ^ _ y*OM}\ jmity ^V* ^_xjl WNT aIsL- y 

w^ WNT Jjjl LaxlXrl SJlXJ^ AjjJJrl 

^=»ubl tWU txi iwXXr 1 ^y* ^-X]i Ljajt o - ^v^a) 1 

la...tb Oy J^biii yTill ^j^jj oSUx3' Ml 7 /'^ ixSLXJL 

WNT JX ; XjUr^ b^Xail X,ydi pS f ' y* (FGFs y-j) BMP-4 

a J 

n_A Q 1 )! hii'-J 9 J b ^„^L>- j3*- \ ,'tp^ < jf ' ~*'~ *~ j d ^ ^ 4 <” * * ^'^ 4—J>- jtl; jUr^ yj* 

ijL^JaJl y* Ja**jiil ^-XJ' L*^j k-iljJ^Sll AfyOD 






V H8 


Aikdl ja jyu (NT-3) 3 J*k sJJ Ajy^kJ' 

,4-oV' JJ j£sJ ^^ 



i—jydh aiuK ywtf jji j*tf ^kj ^UJr< expression j J? :12.5 

cji-' fLi ^-r-J ^^^^kll Jr^' *kt—(SHH) 

^jSsdt \t .^JLJl tPAXl fJH) j.l jr 4 

PAX3 ^yfkJl ^- ^uIaJ 1 v--> WNT }ji J*iJj *iS 

^^*^ll y^kJi WNT w>Ll*I j y r A**-yj 5w Jt.ll 

ja Ja—ykl ^ J^a}^ ** 31 } .MYF5 0%ja*JL Jl^- 1 £**> J3^3 *iyfkJ l O'SLaJ' 

^ ;..inir It wJjjS"' ^kL*^i Ojq^iu *-If ^jJl t(NT-3) 3 ikL^^j AIjM flJt-Url 

aJL_*k-li ^jA ^_JrbM iS y^kJ 11 ^ (^**kr' ylJL?r j <—ykS/') jjkt C/ ^'^1*1' JiiJj y<kJ' 

" , ^ / , 

■ MYOD j&jw Uaj 1 lt-L::< BMP-4 Oy 3S- k. ? *7 * WNT OL-Jjy k-L;I ^ja jyU 

INTERMEDIATE MESODERM ^IU-'jII 1lJjjSH 

w j^?uJJ Jfj ** j^Jlkl lliji* \*&<^ ^ i-lik.vjyjt li ■ * j^jj jOV JjUjj 












119 <u^4 H-Ulli? ^ jJm a5 


<LJ^ jtLll J&ijj .lLL; aJ^ Jl (Il0.5j ^9.5 j£-iJl) 4-ibkl 

L>wJvo Vjrv>- J ^4l**ai*w* AjjIST CjIjuIj^ A**ia£ 4 j jJL^ Aj jJl*J 1 AjjX^jjW 

ipy*il _jj^ jjiallj t^iSJU JkJ^il ^ V k^y^j <1^ LJj 0^4^ 

Ljjft* ^_illa^^ Ja** jdJ 1-La ^v* jl^JLl 

# 

,(14 JufljiJl ^') L /s-^ij>^ ji *j 



I^ taJdJL^tl VsJri Uk« ^ U* 21 ^ ju* jve *ki. J :13,S jSLtJi 

^ '* ta ' 

k -^J*'^' 1 *-'* iN-ji jA*Vl J.yJ'Tj -iau-^jil'l ^U^fl ^ ^ 

yhUaJ^ ^oV^j ^oV' jSsijj t£jljj\ a±L# j ,*—* ±JS ^J- 1 !) 

♦ (^iUoJj) ^LiuaJl *LL*j' Ja^^f , ^—JaJ' ^-.-/M j\^&r aJoaj 

LATERAL PLATE MESODERM ^U1 ^iLJI k-> $A\ ^jVi 

Qlltf .JgJ^ • tAj AjjUbr ^-Ciui? jl «ib*rl ^>r «tf «y3 jl rt «•* j,lLl j*— 

t(Jj ^9.5 jSLiJ») Jill J* tfrUtf-Vb jUa~4_J JW.01 : : :J -I jjJ.1 O'JJUt Obljl 

y*U*Ji jCsVl ~ S^tJbM JULkll ^ ia— ^zU pS 1 ' <(43.5; 10.5 j*>^4J'j) 

^—ijJrt ^klJ' (Cityl; 4jLkJl L4j .^—jaJl; 'jfl p— 

aijljJ-t *UaJl Ja-jil ^1 L*>U Jajkj t(^13.5 JSLiJl) ^ydl jtJL*r 
ijLail _}' A-k-_jdl 4-kpV 1 ^ V^pi j^SuJ ^t-i jMj 

.(VH13.5 LI.a* M'U jj&j Hjy^j 





r t*J> jjifJi ,4s 120 


0 0 0 S 

j4a£- J&j <kg£ UJj ULa* eLij iujiJ-l iJulal' y -la-iyll 

.(10 JyaiJl 


FGF2 

FGFR 




^U?> ^ titf ^ 4 v^aJ! Vj^> :14.5 J&Ji 

^ j lall S-Pjil L^p Ju L^*s ULJ JuL^SH *j SLilljlj t*jj^o 

Jx*« ^oSi* lel)^ v ^yill 4 (FGF-2) 2 <j*.JW oU^jSf' _y Jh*U^ 

C> *-Pj^ aJIiIj a JtA ^ ^~ r f vilify 

,« ifn ;."» 4JUi' JLL Ja}\ , Jyib^ w rvl ? tf.~ * y}t (VEGF) ^— iUaJl Js*Ip jyfc 

■jA aJbjUr^ L^-> Jll yj ^ jsIaJ 1 Jj 4jUaJl ^jLSsJ lS^ VEGF l*ij Uiaj' 

PDGF jy* Jiiil J^Ip LtJiJoyj C^ .iJL>fclJ^ I^jp^ja 4-Py 

TGF-6 Jtejh *)Us-V j3 > u i 








121 iJill £ Ji-fr! J! A&SB £ jjJ/Ij* :5 


BLOOD AND BLOOD VESSELS l\ IpjVt 3 

^ Sup J)}\ aJla Li—J iL-ji jj^XJ ^ ^ j^jJl 4*Pj»Sf^ J 

4uP_il (^a^J ^^jS/t j5^iJ ^hJ*} <>*iy3 ^jlj** 

JA cJtdt J lJ *Si' jUG jA\ jca^ll J Jjty olyjJrl 

j^\ .^wiil .k^ *A) joSH J§ ^JJU* thjLIi Jjii ^ 

jS J^Iaj U*k£ _Ja*- jC 3^I b^b*- ^jA ^\jijir\ aJl& ULJj. 4(15.5 

^ji jSkj 5>tp Mult ^jAj 4Aj yj]\ (FGF2) 2 A^iJJl 

jjJs4 jfy j b y *^ll «b b^Ai^ j^j il 4^j>jJl 

jjLiJ \ * :■> ( I 4 IS" 4jL'^A jLl 2aA b ^fcjj .^JUJ jji^ apJJt'I b^bi-l Jb y*jS\ 

.aj ijLLU 4*SlpjJl ot*j.jiSfl ika^i 4 j y*j}\ vUjB obajjSll 

(VEGF) ^—JLtaJ\ J\*J\ yj\ J^lP j* J*ij>** V^ oL 3j H\ ^ j&* 3 
r&ij .( 14.5 jCsJl) Llkl! b^AiJ jijfiA u V' Au *jdi joV» ^ j> <jJW 
aJLXIjY^ 4j^JlJ| 4*PjiS^ J} 4uJlJdsJl h^iU aX* ^ L*Jbl 4JlJLi iJLft 



jtjjrj *JL j+* j fr L fcyinilij oblcjj^ Jj ArtSrjbLi i***^-! Aj^*jJi X^^j\ 1 15,5 J »^n Xl t 

.L>' 19 ^1 J Ji 0 ** i) IfA' 






ftJ J&J fjc :JjVt 122 


Jj jJ J-r* ^J ^ *^* p 

(14,5 J^-iJ') 4-pjSfl j-* ^— jS^}\ v"* * **^ ^U*j 

ylfsj i*S*^ vVEGF ^ —iUaJ^ ^jLPj^ 1 ! y«jJt Jk'lp 4 Ss^*J^ &J*A -l ^-^ 1 ^Jh 

l* jl J^\j 3L jjt-JaJ ,*Jb * . 4*Pjl I 4 ** J jS^ ^ J' ^ V^ 3 ^' 

(PDGF) ob^junJi ja y-~.l t j*ji\ Jp*l^ %iJJ^ ^ U. y J^iy js^ v -' Jil 4i**^ 
yjJ ^ipjJt ^—-*• (TGF-B) yWi >*xJ' J-^J 

L^Jj ULL- US^ ^>%ll J$ 4 j j*o cjtyy* <J jjSfl b*)taU t*LJ 

Ja**jdl jCJ>S^ y* fljJjil b i y^l- l i LijJj . 4JbiXjt 4 jjJ>- a^-^" 

4h.4ji^ *uu^-' — <uLjUJ^ j JjJt -~y&Vl ^ yS^b Ja^i 

yjj f-UJ -XJjlt t^UM a«b& t(AGM) 

n*^ ^JJl j jg*! 1 ! ^4 j -L$Ol aOy*-yl <PJL^rl b*>b^t ^U*j ,4" 

,^jJl 

illaUli A^uitfl AJukil ^l£LL* 

Derivatives of the Endodermal Germ Layer 

0 

SwJC^V^ 4 a ./alt jy» jJi i^ya*Jl jLgJ'rl jLflJrl 0][ 

j i 

^-^J 1 ! ^jjuLj iS^JxJ j j _J*Jrt ^_JaJl ?* Ir? .^l 1 ! 4-J*UJ^t 4a.b jl a Juft yyiJji .4jl?LJl 

j S-pL*jJi o^uMaj*U ^4 jjljJlj ^—x~M y»yii1 iJ-j .(116.5 J^~^) 

J$ tLii^ T l tJu* ^^iaj U T ^ ;ijj^ ^-jijJl 

,(16.5 j£jJt) V-5ji^ iyj' ^J' ^ 

jci-l uJ»^ vyLJ' j-* jUX* ^*1*^0 j 

J .(^ 16.5 ^ :>4Jl frLijV 1 4j?^jj 

U l 5*^' SufliaAl ^ t —^/V’ 

dLiilb si^ydl 4i^L-y Uy (^jJl Ja^iydt ^\>\ 



123 <***•# *£* :5 J^P 


SJL y? 


j£ f Jjfr >* J^ 3 - 1 f 


SJaj s* $Ual' «JU 'JLjj (^16.5 j£-iJl) *U?til 
.(20.5 jS^J'j V17.5 ^16.5 j£i)i) U*! 


1 




^jj 4 J 


»** 



Sib- jl$JJ*Y Jp* JA i&rSl -la*-iail-l J ^^* 4 ^ ^L* : 16.5 jS-iJ* 

jil jii?r .wf OiUlLJ*! JJ J .jiflU' ! jJaA! *-^>j a yf j ^ Jjjl 

Lfc-i i-j'jtAl a-U^U ly^AjL-1 Jaj-'V ,JjVl j -5 s-uL-j* 14 ^ . o'-U-^ 

^ijujj 1 cLiJij’u jLbtj 

^UaJl^ jisLi) frLijJlj Ll^» yi*ty J^i AjlgJl j 

J yJjJ\ J^j ( £ J H6,5 J^) ^j*U* ^K&Jl tUJJl* ^Jl» 

(if6,5 jSs-lJV) J^S/I Ju JUi2j*>U 4j*ji 

y J 411 &Ll*jt> ^JtslJlj ^ftUa)' f.LibJ^ J ^f^-3 

*jr j 3 l }\ U^£U ^j^S f l j J>**i t(£ 16.5 
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^Jjjtl JJ-W' y* <oL£ J>-l j* j jvt J*^^* *j?\1a : 17*5 J^-iJl 

jLaJV' U ^*1' j*u aK.*.* . i-J tUSY t-V ,T ,ji?lJl joSILi ^jja-ll j 

j> J^jult L.iaj ^JoJl jlJb^ ULi Ja^r ydi *JaJLi ^?tll ^Jilli 

.44^jU^ «Jo^ w ^jiull j'Jks* 

* * 

UJW ^ ■*■! 4jUlJ 1 3 ^ 1? ■ ■ A i ^3 jOi\ jli jaHJ 

* * 

^—*±>?\ jIjjM OjSjj Ajii ^>yi J}j .(17.5 J^-^Ji) Ij^-U—• y&J* ,jvJ^ 

*juy»M\ i j r --SsJlj 4JLjaJl il)lS^* j Jj>-jj a^m jJk+& i y>r tLii^L ^ ;]?.H 

.J u«» 

^***ijli jL^aJb ^yti.1 ^Jtli-lj ^uS/i ^*i' j* jT Liu* 

*-•••■£-> -k—i-l ^Liil (117,5 ( J^-i«Jl) b-.l_j s-bJl JS JUaj'ill 'Jt* ^>iil 

t -Uj L^3 Jai*^ t(18.5^ ^17.5 A^tU dLilt JjOw UL^j VjU*^ L^jX 

foYL; jJoAt ^L^S'l jw* AJUajl la..*^li ^*Il Aaij 5-iJj £UlJl JL*X U~Up 

.(^17.5 ^—JaJ' Jj ^i4 ^ 4^-L^ 

^L*XY ^^_J jJl i juLiiYJ i£ ^ 11 ^jUJ^ ^V“J) 

^UJi .(>18*5 J^3^) cloaca J^3- p—^ ^3 tUliJ 

>iLj J5hJ_>x_Ij ^ T J i^a Y i 4*^ ^ ^v* 

-(15.6^ 19.5j 18.5 JlSUSn) iilJ-1 J <^1 v^^j? 






Ji^ili y *iUl' ■ .W ij| ji'j ^ <ijL$^ L SjUiaJl t4^-j*lJ 1 ' 

*tU—Jl £* ^ *^L* JUaJt ^ ^ ^ ^ cloaca 

jjialJl $jS^LJi J>4 ^ i3 iJ?j4jJ jjp IjjI^ ^>*1' .jm-SCjl j^Ssj JUjPj 

J^i jvi JJf kJl ^ ^bll j+1 Jl J Uj (20.5 JSLiJl) t*lT oNLtl J ^ 

.{21*5 J&Jt) ^Wil 

^c*JJ ^jjL^JaJl SJUaJl t~uJl Jj 4-jTpS^ aLL^ 

^juJ £-* (U8 + 5 *~>J3 &LiiU ^Lu-Jl 

JuxJK oLdJjjJ^ 4-JjjJl aJjdl i yjt (w?) £JL^jtJlJ 4jjL^JaJl 5jiiaJt (Tj ;AlP 

^IkJt (■>) (j'j t(15j 13 

^UaJl wi^piJL! *jUaJl £jL^kJ' (—fc) t(14 J-*aaJ' jlail) ^JJU-'yij a3LuU 4jjL$id' 

*(16 jjail) ^ 

(j^Jjjtll 4 -IjLaIaII lLA n%lL nil < jjilJ$\ jj^^ll hjan 

if jli* (jrtfjj^ 

Patterning of the Anteroposterior Axis: Regulation by 
Homeobox Genes 

if jUjJI J»LJjV> j JJUsLl DNA <J jUJlJl sr _JjjJl UlJUE. oLirl si* J »yJ 








i » : h . 7 iy>\& JaAJ ^—Jtj y ^$ , ^\^i\ DNA 

JjLfcdl ^jlJLU ^U*?t ^v« ^jirtJLij tj^^l J-i-U^j 

^ij jl-uil L^j' <£jl *> L < -iUw* -UiLp &jj-*2j 

jJix* jfii 4jbi ^jJ ^—JJUl ^Jl 3*x& ^Jill ioL*^1 ^a plil 

t*W4r y ^ ^*** ojH*’" ^ jjj *//£Wi-C JjL*J* 1^ <jdr1 

5JLX*jJ^ s^UJr' Bithorax j^S'ljjtJf^ Antennapedia 

* 

J} '~^~X ^ C&j ^p '•' CjUjA-I £^is _*" ‘ . iyiLl 9 * jJj>- ^5" 



‘(29.9 x) 0-*UU ^Vl J r 9.8 Juill ^u!l J>Ji) ju* :19.S JXjJi 

.jliAl CiUUV' Oli Jail 




J 27 'f.ri * in * ft a ^ jLiufSV j ^ jr J' «AJLl// £ .*5 ^J*^**lf 


^Lp ■■* « ■ ! ^—ill *-« jV_j' Uj^ ji^3 DMA UjJi *3 

aAft Ojj ,(22.5 '5 4^LgjJI oUlli iJLill'i 

HOXB J HOXA L**£*jA jU-j^' 1 ! j 

^a) Ziy*-^ oL*i- 1 ^—J'j W0XD *LhT ^f HOXC j 

Sj>j 3^ j oLd^l yj i3 *-+>: J£" JU .A^jTlijl ajL^ 

oJLp Ji l*JUtf ^ JJWdl ^jli Oii oUH Jj* j .{22 J j£^) 13 ^>- l v* 

j&jUJ ^otf .H0XD4 H0XC4, H0XB4, H0XA4, :J^hj&i yj Uk£ 

Jj}\ knockout "Aw?UJ\ kjAajr jp JT^aIi *-* ujIusM 

3 jjjj U&t* yfljl oL3rl aA* j* j£\ jt Jl>-\ j jtjLai jl ^JLp JAjj 

p t 

* 

3 v*5 ^S y&*J .ij^ldl AJ^lliyi oUjaJl oUiAl ^—jjJl jJl Jo-saJ 1 

M: 3^ 3 ^ a**J»jsIJ oLJa *** olj-S-aJlolA-L34 j HOX )y^j 

.{22,5 V-tj jj J®J pJaijj v 



^ A*~JL>jlil sJj .j. vJ ” , t 28 iS* <Sj^t ^—JIj- yai* -A 20.5 

jy AUz£ ^laJ j-* ^3^1 .B j^Ldi Ja^N .o^Jul-Jrij SL-iyilJ' ^'ySn 

/J*l\ ^£}\ 
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jfA» fU5i j«iui 

External Appearance During the Second Month 

^ 5jU& J5 3 ^ rU * *■. .. a i 

* j 

J5 w “^ s^Lpj (20.5 &J—1*^ 28 ^Lp Oi*^ j j^= 

*Lj* Ljw? OlJuU^ llP jl^T Lij t(2.5 C-A A ^ U ^ ^ a)U- 1 a-Lfe 

^j t(CRL) 0>^' Jl jjWl J* ^^ 

Ji ****■*■*■’ **» ja ^Ujl j*j_j (3.5 Jj-^-') 


j**jOb J| JaJl ^3.5 


^_Jj4=l' J*«!' 

((*-*) vS- 1 *^ 1 s 5*r'^' J^' 

5 

8-5 

6 

14-10 

7 

22-17 

8 

30-28 


wiljls^/l JlkJlJji J jJ 1 ! ^Jtij- a^Lj^ ^—iUJl zhj\ jJcojj 

jLi*L*S^ jli^laJl t^j***^ 4j!_Cf j j^i%j . 

j .(19.5 ^^..** 3 ^ ^.i ^ i c . — 3 1 a ii t .» ^ j y .* j 

,r»*i ^ i^\,| A^v<w^l>- ^ 4 -haS ^ a^ ^ip (**L*J^ J jLlJ 4 ..*h . 1 Lj 

^ JjJl aL^'VL -Aaj Li_* 5 jl^ la,* S JM^JaJl LaPL-'j, .SjJUlajtjl a^J-JaJlj l g ^.'anJ 

i a 

*-** . Uli 4J ^Lul^ 4j J^uJ^ji 4 : ;lag^ vS^ ^ jr^J 1 ! 4 Aj wJ' Jt*£SjJ 

jyp L> ^ gj ^_£yli ^LoOl ^^ la i^ ^»yu£jJl ^j* ft ^Ja^jJ ^A-i 1 ! j^laJ 

L f*^' AjwJlJ> 1^*^' ia~ .aj^JLL^Ij. 1 j*0 AjJa^J 1 ! 

.(21.5 v ^^UJ' e-ji-l 3 ji>L-< 

dj^-Mai LftjJllJ ^ J ^]aJ * 4^pUjJ^ is #IaiJ-L p^fi aJL& ^yJ 

, i j^ld M Jl t j0^iaJ l l jjh^ 1-*jjLJLl^JaJl Jj^H-j k^> tl/buwJ 







I 29 P jLiuS’/ fcUll// £ JL2**S^ ^Jh 1 *5" K J**aift 


^ ~ T j 4jjl frj^r! 1 , .^ . . « J L oIj ^ g rt j (23.5 ^jrya^J 1 ! 

.(24.5 £M ->'>' j* (-Ui^l jSo: jJxpj jc*iai Ji jJt 
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ANT-C (3) 


Hox-A 


lab ph Zen Dfd Ser Anlp Ubx abd A abd-B 
— ^ — — “ “ — — BX-C 


juju-i-jua. 


x 


A1 A2 A3 A4 A5 A6 A7 A9 A10 All A13 


Hox-B 


Bt B2 B3 B4 B5 B6 B7 B8 B9 


C4 C5 C6 C8 C9 CIO C11 C12 C13 


Hox-C 


01 D3 D4 


Hox-D 


D8 D9 DIO Dll D12 D13 



^ 3 ^ 5* ^ 

j£L A - 

i'lj'.m. jJ| —■■ \ 1 J. >" J jbjfiJLUjJ} AJiiui 

jjA tDNA w-j J ^4^ ?~*J -22*5 

IjAjh ja ifAill SjLi ^ (Bithorax-C) (ANT-C) WwL-iVi 

j, jjiailt CjUJtI aJL* ^pL^hjj -jA^ 11 <>^3 w L*aJ 1 ' JA) <uudl 

b Aj jAJl 1 A^5 "LslS| Ajbjr oUjfr JjUjJ' .<iU£ A JWjI J *} 4ftJjS^ 

fclj L^lSj y >J j)l O^i i JljjVb Ifjj 

(^JSf' '3 *■*& J|i' ^r* wjjil ^y* ;j-*j .(Ajjjjaj) a jAj kk k£ 

y 3 ^ J-ku^ .jLiJlj C&** j jJLb jL t iS/* si! 

*w-^^Unju*l jiJ-J 3 siJLiJ j*** c-jLJtI jy*j **Xijk£iJ>\ 
















J 3 i H y* « ^ 'I $jjili £■ jjJt <*Ut5Jt £ jLihtfS'/ K j-* *S ^ Lja d J f 



w ^sSJ' i(4x) Qv'—S' 4 ^ 21 tS-uili ^rU' J^JaJ') ;23.5 

( # J 1 * j** # s 

J3 V'j ^j^' J^'j 1 ^*1' ^ *—*5^ j jk^ji J^Jr' J^fr^V 

.p—J?' AijUil/ ^-1 p»*>- JfiL?-V J* 
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(ydfl —!' 25 o> ' i ,y**r 124*5 

pjy jJj c j^^li 11 A^U^fj ji'i'l JrjJ^ yJ > ia^'V .^jL-Jl j 

^J ^S$ y } *i^ [ tiy^' j* <£r~^ ] 

CLINICAL CORRELATES <*JiJ** Cilfcte 
Birth Defects *±**i jl' 

wJUjl ^ uy. ^ a^Js-Vlj 4-_^_Jjjl ^LkP^H 

JS' .frUiapS^ a jJu * ; ]tf^ jj^jadLS 5 L**jJLj a^t yLt ayAJ^ a Jla ^pJJj .yAiJl 

y-* O^y aJJ& jji^Jj j^JiP J5""" jc'-Ij ^*pJl?!- 4 j>jJl? 1 - 

ij^t JddTyJi ij j»V—* S^yii' ad* Jju 1jl$L* j jf 

Ud^Vj tl|JL^ ^y* IjS^ lv* jfrp WyM ayi]' ad* J j t 5^j -ua .L^j 

^v* JuV ^di^ ,L^-j w^jf-iOi -by*flyj.rh *_*ljJiiji yy tldi 
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jj* Ju^f i^JJJJj . Jy>*J$sJl 3 yb**^-Jl 4 j 3 jil olj^rUll i^_. j*' 

jJUj 3 v- jj j^j ^ka-^V jy jJ' 

L-3 j] \ y2-^ ) 3 ^JUliJ wh^L^'V^ Ju-X>- y* Jl 


Summary q** 1 * 

jykdl y> yyUJl kl-JLiJl y jy* 4y*kr^ AjJjiSl 3 0 

*kk IT jP Liw # yklJ'lj k**ydlj ^UaJl jt>Sn jy* Aj^Wt ^UwaJl 

+ JLbtka^Vt J^3 4a*^j L^* Sa j,/a« il S^JSrS' 1 * U j^U-t Lf*M—1 

.(4.5 Jj-IjM) ^1 v. W J' J^LiS" 

J^"i' > w j-Ji .u»Vi, j-J' ij**i' Wi' vit^ u>ii j* Lis 

(£) ^*e^' l( £—H**l' j^* (^) s > ■ r) *' 1 jV 1 *' 0) '-^J^ (l^l *-* 

.jlibS'j jUA^n aJ U jULM (J) 0 s*J'j Jl JiSlS' W-' Sji^faJi 

iss-i-dJ' J^i/- !T i a^j* .Jt—AJyJlj S_jAiJ' JJxI'j Ol>«J' S-lfcll ( A) 

kL*y f ^jl k>-L3 3 UuCjji .BMP-4 yak' L*l_£ LJsjCj 4—^ajJl 
k^jlll f^b <$A^ ] ij^b J* jj*> JyV^J y&\j 

WNT3a kUy ^yjl Jko ^UjJi J BMP-4 Jk*: yLj .^«JU 

>4j aa Jl y*kJi BMP-4 v-M^ J-WJ^ (l tip .FGF^ 

>ky LM A^vk^aJk ^ i!k~J jJ' k^ jll! ^■V' 1 t^Ljud Ljaj Up*^L* k-^ 

]a~>j=l\ ^V' ^ ik-iyd^ iikJt ^ oU v ^it Jl 

jy>tkLi k.f yJLl Oj&j* . teiJuai^j ^ \ ikv» ^ 

3 ^.j ^±*zj j jU 4 , h, ^ I^j .P- \Xlj ^ 

7L^|J1 A-i.-'.* m\\ 4jt^Li}\ y ^ JJ jJj pi. Lj.« i4r^ JjP L^jJ * . L_J jJl J[ ^ .*k-L^ 

y- LUit jt 4jjJ3r^ 4jtya ? |t j ^^ykpj 4^«knJi l l ^ ' 1 

^_^t-Tj* . 4*4.k rl j^-JU ^ "itj (kJr^ jy JllA-t C> 

^_jyjtyj ^vJLSi 3 k. iL4 k^kt^ U *—Jl tl>tJU—ssJJ j jkjJl 
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Ll sLai * ■.-.' jJl :4.5 


x?rOj*J' oUUJ' 

^xJ< Ji4 ls 

f-JJ Jk^' jjW* 

^.k**jjdl ^cjV 1 

A-PjSfi Ixlj *■^b-Ji pJkJi j*-'',-j * tjJl j^llaJl 
Jti>XjJL jLuwojiJ 1 jXBj 4 j ^Ji 
JLJ l JjJjfj * Jlx-l jj^ jlX^A*} 1 jXB njjJi 
fUji'yL I'Juj ( j f *jijl ^—-#mJi 

**jXJ j Aikdi J) J<u**axJl ,jcuB pU-B iXj 

jfr *£ Lji]<4 X**ljjl jXjaJ' jlxB 
Xj .2 j* t jL-Jjl 1 ^Lj!ii . j 

U!l 

X^^jJ 1 ! Xilll jJjtJj _J-U' ^-1 cLia^l JI 

X-jJ 1 ' ^Laj jj^i LnXjJ j . xi 0y>J y X*-l 

. jjj^J ji Xil^l X..ri*li XiiJl jiXJ 

i)% l j jUjUJi jLi Ja}}\ jl*#-Jjjl ^^kj j 

ijjijU' LfcP^ jnfldJj *^1 j j^J 

.4-—iUaJ 1 fls-jJJi j i^ ^Lm3j j^-i * ^^aLl-i 

jllJtAjJ' J&JtiS* j£t> X^LOlfi l_J* y^'l Ju^Ilj 

,C X^Lj tJLuiiSf^ 

j ju j tjy*JjJl'j j^xJ' ^ JJxXli XpkxSl _gkJ 

ja X»f jULl jjty J^-i^j t jL*l*jJl j>XxjjJ-l 

♦S?J^' 'X;j ^—iJ jjJJ-i 

X^UxSl p*lB J. t rti:Tj i^SLxJ' XwB JUlX 

olJjlxW *>ijdj j oL*?rSllj JUdJ-l Ojk^itj 

XLjJl j£Lx3j ^_]Ua^jJl jn» JL£j31 

* 

.USU twJj * t4i ji*3' 

ju-TjJij (jUi^ ^—^Xj *V^ x>iAbjJ 

Jh£xJl oi-k_-jjli j j J 

^ jLaj^i ^Ljj __ijji jJuJi 


JXJI 

<r*) 


fVt’s!' 

A 1-5 

0,2 

0 

15-14 

B 15 

0.4 

0 

16-18 

A 2-5 

2-1 

0 

20-19 

C j B 2-5 

3-2 

4-1 

21-20 

B j A 5-5 

3,5-3 

12-5 

23-22 

7-5 j 6-5 

A 8-5 

4.5-3 

20-13 

25-24 

B 8-5 

5.3-5 

29-21 

27-26 

A 20-5 

Bj 

B 8-5 

6-4 

35-30 

30-28 

19-5 

10-7 


35-31 

21-5 

14-9 


42-36 

23-5 

22-13 


49-43 


24-5 31-21 56-50 


.xJbii ^xJi ijU 
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a^L» ^ wuJi vJf ^ ^ jgiall J~i-S Jybj _4 jJJU4 ^ 

j>- WNT oliJjj* ulj tUkii UJaJl jijSj ^_3 Jpll JUufr 

i*-i t *l\ i-pS 1 * ^ FGFsj BMP-4 at ^11 J J JU*Jt 

j* yI) ^—JbM ^JiJi ^ ^JdLM ijlfJklt ^ WNTsj =LybM 

Jx^<jil ^rtjJflJl |i Ldj .j^^jeJL! 4jjUj-l w^yairllj ^J\ ji»Sll L ^JtP 

wj^jS|I ^y* jyij *3 Jfr^ 0 *P AjjJLM 3^0 S|t aJ^ldr' 

^j^jJI ji*M jMjf Ja-jdl pV» w ^ LlJj ,(12,5 ji-iJ') y£^ ..m.^ 

■ AjjbLaJJlj b*>l>-l j 4j jLuJJl 4 -jPjS^J wJUJb 

Sap) Lg^JS^ (:>li^) 3-L-ldS ^ai!lj J^JtT ^L-ldl JjJS jlgJ^l UaJ Igjp Luj jJLSi 
,-Ia-*^di pS/S ^J* d^JS j i-A*!' aJl>*iajl J^diJ , (ijUiS 

JpM yjpi ^Jo4 ^_l)l Ajjlpjl 4 3-Jail 4 J 0 UJ 4-iiLiVS AiJaJl ^JUJ 

^bhjjJlj 4-ijjJl eJbJl J^J Saa^^dl 4^*dJ' j£*JJ * ,4jUL|j ^***idl jpM J 0 * 
J' wjp^/lj ^LJflJl ^S^LgJaJb ^Jp Iji-pS^ -L*^3 s^ parathyroid 

,*dO aj&\ pi^i ai-kii jp Itjj 

,DNA ^jUJjt ^j—LJjjJf jlJuil UJUsU obJrb ^—Jdl jjkdl V^u 

Aj^j^P ObtAL^ *jjl (4^5^bdl Ajbi j lOU-Jrl aJL» 

> Jt-«J ^VJ ! J /fO^D, HOXC //OXB, //0X4, 

'5 'bbgJi A^j^dl j3,;.Jaj U-w 4 ^.^) y}\ jjbc '3 AjIfJ' 

^b<jdl jjlaJ ^3yr ^ 1 p j!A*jij U^j ,a-_J^ y-Ti jAJ 

’(^2.5 J^4Jl) ufcJs-l j^j 

U*vw- j^* ^_Jjjl ^*1 jjl «uv^ ^‘Ijjl ^k-il 1.-.4-I Iju 

.^/■jil ^ jLp^ aj j,mJ 1 jrfdW Ajj-bajJl a j 4 ^S r ^ j 4*^1 y!l 

# ' 0 ^ " 

J&* SJLL ja b al^Nb ^y ill ^j 

^iLali ^p 4-tail^ JLoj^I ^ 1 p Jaib>*jj 
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JJsu* 


IUpt &Ia Lit}f v fyf 



* $'/ ^ 4**-ai/ dj&sft &0 j£j teU , | 
1 <jj£jj ^ <>Jj ft tl+jJf 
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j 

Third Month to Birth: The Fetus 

and Placenta 


Development of the Fetus u^' 

'J-J -'' S^uij! I_j jtC 

' * f ' L - a - V 'i' • — ■ - - 11 ^vai.; _ J • A ajj$* jv—'- 

UJt J^jkJU ajU- JcJr' J_J» jLLj_} ---avU * 4 j~j' 

^ JjkJ' j' (^UjM J*?) (CRL) 

^Ujl) wJ*Jl j! Ui J* ^-Uil j_,C Ljaj (CHL) 

ijyJrl (JIaJj oL-LiJ' a-i® — jj . (wJ> J * 

J_fJaJl ji t (138 SjuLaJt ( 1 .6jj-l^) jl —)l—‘V^ 

0 jajU j L*l^» — '^h wJUil :Uw?'j 

/ 280JJ-* Aa> j—* 0*J&^ ^ 

U ji 662iJi jiTtyi ji ijuJe 5 ju iijb JLja U- 

5JbJl . S^U- iioaj r Ul^|l Aaj 38j' 

. jl ^jL^Slb <UP ^jAj Xl* 












fit- :Jj9l futlf 138 


l JjJ^k)' *£ ; 1.6 J^H^' 


J 

7 

(p~>) SJ* il' jiTUl' Jjlftil 

( jwUSli) j**3i 

45-10 

8-5 

12-9 

200-60 

14-9 

16-13 

450-250 

19-15 

20-17 

820-500 

23-20 

24-21 

1300-900 

27-24 

28-25 

2100-1400 

30-28 

32-29 

2900-2200 

34-31 

36-33 

3400-3000 

36-35 

38-37 



AaLIUj; ^ib £J* 4 J jLilb ^1 Jl\ *_ar**- Jk *-^ 1 .JjL' 9 * j*& * 1*6 ^ 

iS jUiilj i^Sj **^ 11 J^-' J**-V wjjJbl j SJL *kJl ipjj iLiitj 

dji U^U ^-V Oj^j l* ■. t d 4..t, i'ji 4.*.>l -fc. i^-i ^ 9j^i£^ w'blpj 

F* ^ 

,(fr L... l l i 








| 29 4all tLalfj ^ r r fy J. rm'fl 


MONTHLY CHANGES 

jJl ^X j ^ :ii jJ^Lxjl 4.»:SLi4 s-Uj' aJs^^L* J)J 

^Srld 1 ! Ji ^iUfi3J jrfljlt ^JfsJLj wJliJl jwi.-t.j 1 4jlJU *“* ^J^lb 

^j; wju *-* j£j^ (2.6 16 J 5 ^') W>* g>-uaii 

Lj^JJ ^_jtaJl UJl J^kii ^j -L^ * t.^_Ji*jl J^JaJi 

.^*3 ^li jlsLJj i-5 ^—_*aJ1 ^jLJ ja jjl Jjy* A- 4 1 Jl5%J& * ,(2,6 



UjAjI J| .«B juUJ ijYjl ilt 


* j JaxJ' ^jj* 5iii>ij^ JkS 3 j*—J-' ^jLaVU 'jj jj^ - 2,6 

4(4,6 J 3,6 jtASLiji) ^yuJi j<LiJJ ajlUa cJlili *LSf <u^Il 

^jA 4-J jU^S'l *-*&yj f * 4->rjJl J^sjj 5^-oJlj Ujaj 4J*W ^ LyUr frjJt j jbjJl A>w i 

4Jy? *Jp\JbSl\ v Jfi* *JLj^ .(3.6 J^-^) (j ^^ ^—4^ 3 ^ 

S 0 Ji 

^jA £,lx *)LJlj ^iLJ iJLi—Jl ji?S'' O' *u* ,*—33 ^iLJ ^_*—Jl 

-- ,3 aa5sw33jj aJu jiaJ' ^UajJl 3 iJjl it '^~ ?r y3 .Aj_jUI ^3l 

j^SsjC ]2 r 3 H ^UaJ^ AJL^Ldl tLiapV^ j jtialJ ^jUJiTj . j3*& ^—iU) 1 ! 

^yJt w-r-Jj i( H ^ Jj^aj 4j*S 




























fUJf t luaJi |1 *ic- *'ijj9t j 40 


J§ .> «-, ■■■ . T I g :^Cjji ^Oi^UnJl £-L^jf AjjaII 

^jSvC ^w^iSs*Jl J^LLi j% ■ *Jl 4 jL& J| j^2 j tjJaJl vil ^ 

AJUaP 4-JUi Jjb U tijaiLJ^ 4u^-V l \£-^ ^~ 



\S jf*^ C?l*AiJ *JJ^L> ^ V|1 ^jM*Jk ^JL-l Jlji ^ ' 1 1 *3*6 j£-iJt 

<*pLJl Oa*^l J ^jyJ^ iJLfr iux^ , \ tfldT j Js* ajL^I ^*1^ 

.(1.6 J^-U-tj 5.6 j-^'j j'jl' ^.Lj^ aJ'j^j JjUa^jj 

aL^-1 ^jA wiu*aJ' 4j\ji Jj Lj jJU ]5 JjUlil ^Srllil J^fcU 

- * ' 

^4j * aJLA sLj 1, *)Lii Jjj *^j£J .JkJjjU' J jJsaJ^ ,,,-a.i Lojjk ^_J 







$ * * 

4^-U ^***±5 *r^5Q0 y 4jL& ^—> 

j j ^ j£z yJ*j iJ \ m y ^_/^ j*^*5 *jLjf L^ Ju&Lijj £ 



t L^J jyfi) aU- «i; .pj-^ 12 j*ju :4*6 j£-iJt 

'bi <*' t j^Jj OJ^Jl '-i* Jj l^-Jj .J\XJ1 Aj JUa^| 1 tJ^jJ *V ^j *\jilj 

-U /uij 




fUJi tj&J ^ ;Jj9l 142 


J^]\ (Ljl U—, N* #L^ iUJl t-A-Ai)' j 0 jjil 

-iU .(£ 3200 4'^) >l&' 0jjJ' ^ %50 ^-»Ui ^ iS^Vt 

.JlUrl *LiaJ' ^.....'J' JlJLU >_.. ...I j Jai* ,j*jLJ1 Jj iji 1 ^ 

* * * 

aJLA i]L* Jl ,L>* c-UJl j &Jt>^ 4 j^ 

"i #fp j4^b ^T-^ 1 ^ J-Jl > ijaii 

* * 

JVJlLj jpL^ L ^ r *«J£jl Jj5\j; Nj t<U*^ jJu jljjL«J> 

* 

j-*j j jJj bU 1100 UjiJ jjjj ^ 25 vi'i 3 ^ 7-6,5 uy 

j-^Sh *bJl Ajj^SaiJ! <2*ot jJ-l ^a*j (2,6 JjA^r^) ji^ij .%90 Ji 

< Jjty 



j j^ajJ' 1 jJj jJL^ j~. Ji 38 j**! ’5*6 

.jL Jlj U^JiJd jii Ji^V .JdbM c-^ 

* t _S 

i" j 4 J&AJI' \ 1 — 'j2 4^l-Jj bjA^"- jP *jl 





J 43 *<*1**4// J J1.11> // ,'tf iMi// Ju* /(6 


jl tLja*j a^Lc. 3 jUU^ ^iuo^ 4(6,6 

^JaJi j^p ajJJ j *J Jr* «;*H 



oL^IjL* ^jj* jS*\ Ja-j£ s^3 jg <jLi j jj^SO' 





^Jjti sJf M b 'iJj l 44 


JjuA-1 jjj cli^ 4^0^jj' Sl-JsJl ^V* 4 jLaj*- 

J^laJl A-Lj ^ 39 JjW *1* t ,^3400-3000 ^ 

j^J Jt **w*lj v-^' ^ydUaiLl JjS^Jj f ^*- 50 ^ 5 —*2*Jl 

.^^WlJl ^ OL~-ai4| 

5^*4' *L4l *U^ ob^-4' jj iaJ :2.6 Jj-^l 




7 

(^1j4l 

10 

aJJI 

16-14 

t^lS ^4l 

24 

^yall OlS'j?. 

26-24 

ol jrfV' jia<V l^“ 

28 

^6 ^JaJJ ^ 


ai'VjJi Jjj jjift J?lil ^yaju j--£ wiJL^ 


TIME OF BIRTH SiVj» [>j 

^LaJ^l jbt> Ipj^t 38 L*^j 266 (j^drl 4ij J r^ jJl jy^ 

j ^JsLiaJl ^jLJ ■ aJpL '^1 UL 12 ^LaJ] ,(ul 4 >^lj 

J^X£^ .^Lo^-^l l? Lp sj^U jj^Jj a-^L^I JJ ^LI ai~* 3x* ^_ i>- ^L-LJi jL^Jrl 

f^/l iSy ^ '^T-J pjd ^b l aX* ^X>* 13] . t J^*.* 

0 

oj^JI XJJ3 j bjjSsj^ V L* .OUJln* jUj jrg-^ jUjj,s bgpij'Lj 13] Jul^iSl i_,. ..i? ^*1^1 
, £y*J xJJxJ^i f 1*4-1 

jj> 40 jl L*_^J 280 J-*4-1 li ^ll jlJ xJjkJl y. .«T^ 

L>^ 28 a! ij xJ ^3 lJ 4 oi^ cJlT 131 j t(LKMP) ®j=» f jj Jjf 

tlja^i XjX£ Xi* 4*1?:^ j^P AJUiaJl lOljjjJl 13] j ^13Lj.i yLi' Jj5L**j 

jr* 14 fjj' J wi^ til AjflJ?] iOlipLX^xX xij . w^L*_4i J 5 <>j&j>- 

jjj l ^ . *j 1 jAjI XlP ^ A ,_ - | J - -.i .4 ^ 4 A**Jj^ 4 j^ -ll A*]Ls-flJl A^t*I/ l * * 3 > - ^ ^ 






145 4JxO ^ -*^ ^J^aiP 


jJ y *a^^jjl ji JUJ aiwft Jj Ji jA ,(wJUK J' ^laJ) 

Cj*A>- Ij^J —J^I a3^ jjl j^jU L*jj 14-10 ojZJ J^Lp- pJi*^ 
o. : .i^ jJLai^ ^p o*jpU ii|j tfly Sj*™ll a^Vyi iJlj-l LA' y 

.^11 dj^Uxlil j' y^ j)b 

wjLJa*i' iijllc, jr^aJi j^Jr' y jij** vil ^3 

3 A*?0 j«*Jl aJlX-^JI ^^jL^a^Ll ^f£jtj *I *jj 3 j J ^ *** Sj&^S/l ^JU^UJt ojjjJl Ij'ju 

f>*}\ p-JtJ *Ju*Jd Jji^* ^-Lt? dJJij jSolj t jjJaJ' j> A~* 

^>rU!l Jjiajl ^-Laj &L*^ 2-1 a^Vj3^ y^P ^luc of <^4J' Oj*dJl ^JliJ' ^ 

f«i>^—J 30-16 Cjx ^LiJ' Uj 4 14-7 £?jL—S/ l ^^tii' 

jjJufll)' OJj .J>*iJ' J^Sj jkJlj jJ' -l*t >^3 (BPD) jUjU^I jfS-aJaJl Jy JUiJ' 

015^ 1j| L i( J-*^1 jt?JJ Js pLa ^ & f***3 ui*^ 

tS^ <^^3 *3*"3 <£ 3 ' Ijs*-* 5 

CLINICAL CORRELATKS wl&te 

Low Birth Weight w i4i?id^ s^*il ^ll 0 jj 
ij>J?t jM ULsJ Vj jjJrl J,J 4**vij oUjlij 4 J 

3 W 1 '33 Oj^Jij JjW ^ />' ^jsA>uJ^ ^L-S r ^ j' 

,LJ3j' Jjjj j 

-H-* MrJ' J^ 1 ^ 1 

jj ^ ^LLu^i (IUGR) [*^jJ' 4*ij jj 

^1 p *L» ^*jl! J-Ui! ai'yyi Jj^ J^I ji %10 

(SGA) *^—Jb ^iia-Mfl^ p~fip 4™JLf 

JJ J Lais' 10 0 LS" 1 j> [ Lo .^r^rTvll f jN^ jl AjJUu!' <ijjJJj 

o&LiJjlj 4—jaJbLt *^Uj^jJij ^j^' -U^ IUGR 

.(RDS) 4***uLl)' iijLjaJl jJ^ a ^j pjJ 1 ! j^w ^3 loJ^ 

c^'jjJuLl' LqwJ^j^ T (jiirt-J' jJ u_^ jip‘ ^jJ y jj' ii«Mt 




f UJ! t MixJf f mJp | 46 


1' cA—jjyiltj a^LLU ^tJL*]'^ i(%10) A*x*+a}\ 

^ l \j Jaj-jJ' Js y 3 _jS") t* i((^ ^jJl frUJlj OLyiil 

^pLOrV^ v^ yU*d' J AjjJl j}\ 4j^Jl*JI aJI_*- 1 * t^Aj aJLp^J' 4-JLaH uM'j 

Ob'y^Jlj -l £*ilpj 

L*lj tL* !jiU ^ 5(M) Jy ^—d Ljj y&*) 

l£' ^Lpj . *LbLi- l i A*j*)LS' ajUiJ' y y ^JLp i^U>- _L*jjti* * 1000-500 Oy <jj^H \S 

* 

, AjJlL. ^-«*£iP *-*Ly ^jA M0Q0 jjj J^- 5 J^-Uy jLi JL>- 

^1 J>-b JL-aJ *—'■«»> j y>L L^LhJ Li jjuill ^lc j 4 jj?-S^ -dy iJUj 

r*j~t±\ a^ } y (1UGR) 

*Cp4i Jpftjjl ^LfrLP y> UJ^jj oo'i jjl Li j^Jad' *LjI i j£Lt j>- ^Lp jj. 

£-Ji jjj *pUI^ ioJ^i dJtb: ^AIij c(IGF-I) tl- udj—iV' 

otyilaJ' —^Jrl v^JL a. L-jU oLy**Jjj IGF-I ^,-ju ^—J' Ay*Jy 

Jl*j jaaIi jj dUGR _y*d' l**a> pLjjjJj- IGF-I 

jm*—' Ojh* y& i ^1p Li o yJt}\ ^v* ^j,*^jtji ^Lpj 

J] L^J-*j a^j J* \iaJL^A (GHR) \A* JaJ^j ,(GH) 

'jj Jj o' yUaJi JLj jJk>- iS^jij} -IGF-I yjj 

JsjL^wI* JiJU^Ji A ■I.^aI'j As-^Jli y_- --_■" jAAij £ ^mjJ) AA^d' i»'j5 

IUGR 'j^* aJL>* *3* 

j^kdl frUIl y*3\ jj^y 6 ^Lp IGF-I j-olj N isl ihy>r+* j>p j 



Fetal Membranes and Placenta 4 ^JuJ 1 j ^ vi> W <U*i&Sn 

L-Jj o'yjy y-. : .,»,T^ t &jX aa ^AjJull J^*'jaU oLUal* JL yJ 

* J^LJl **■.:! A*iy>rlj oLSjSli' ,^*01' j 

,<_£^LmJi •■-* aopS 1 ' J-ao'j 



147 4 ^ Jn V> lw jLai/l f 



^ U**- aJJ-bw obU-^Jl jSj .ji)' j* ^—ilii' V4* ^ Ui^ 

. JjkJl itJUJ* *jUi JjUi' ^.la ill 


CHANGES IN THE TROPHOBLAST bjUJI ^ujjVl y 

4^ju)| J 4 j Oblp^jl iJLP ajbjj _JliJt J^ljl *uLb *v* ibiLitjl _ a - ^1-T 

r? 1 * 4^1^ ^H>ULp^]l Jl>-L?ji t(7.6 LjPLk^m 1 ^_zJt 

i j^aJl 4 js>L*^j ^ JaJL-Ji tUzjJb Lia*£ J-Malilj 4*ulil 
^lp L*-J?j|Z> j *t_* jjb i^jULp^ ?rk.*j jjkSo ji .du^jUt-l SjjljJl 

-Sa-x ^zll joS/* tV* ^ ^—J' Aj 

^ J^i ijlpjjl t-J ^ jy 3ZJ i^AJ' ^Oi^J t(£j 1 8.6 ^StpjJl 

l^ZP Li-J lJulj jL^aJ^'l <Aj ^ IS Aj y\ i .» J1 ^ 1 ^**1 * * y !>r < <jiTii Laj jf*** 




fUJf , giajy ^njt •iJjty iff 148 


.(15.5 Jeul) guA-1 £ jLjjM 



£ jb^ Ja—< jdi ^S r ' J k j-» <il3£ J^-l^ ,j ^bUjj' w-S ^J :8.6 

w ^L**j OLj ytJLjl jij^ i_J jSy + vJ j .l^ i 1 .. — ^ j ^ . j . ^ 'i a£-AJ^' oL^^ aj ^ w ' t—^ \I 

wiLLp^lj j^Sj ,ij £ .ejnjw^ oLU-^H jJl prlJt (j; JjLl «-*^) 

■ JLp Vj ^ J 

ll lOU-JUrl Jh* a jyws obUl#l £ J} j 

kJ\jj i-bjJr^ oLLfr^Jl fl-Lfc j .i-JLtjji gy jt <WjJrl 3ia-^ ytd 

5j^^J i <bb t(^ 8.6 frJUli j 

AjJ AJlJaJlj Ajj^JjSlLI jLaJoJI ^JLJj <*UiaJl Ij*^1>- ^j&juj 

# 

U '(^_j ^8,6 ^jwir^ fj/l iljji dliUl jJl jb5 .Ml 

* # * 

2l»^ «~j Si.btlA Lnla> -b? U (Jjbr aI-Jj ^i>Jj <4-1? ?t ? ,-qT 

L 4jjJb%ll ■ LfljJi jh^Tj *Ja a i^ yJj *a*jL£jJ 1 ju 4 j^*JlH j JsjL-Jj 

<bUJt L^UjjSf^ ^y^- s-Us^t ^ .,j>l^ jy& V^ ^ ^fS/' 01 jj.* 






] 49 j t // :£jVjJf ^hJLUf li II *S 


oblpjjl 3 Lib JU 1 j’ a-*j t 9je-^ aj^aJl jl 

3y ^ (H—tdjfvSOt 



a_i^LL*j jjvJr' w * ■ ^ ,4. j.t , U '— i£ j£-}\ y**A V- 3 -9*6 

3^' o-Jqjd^ 3 Sjja^Jl C^Llpjll Jp e— ^Jr' wJoiJl 3 i*jj?)U gf^*wJ' ^Jad' 

* * * 

J-Ls- *Jj ^lai^ w JiUtfJ^f^ ijL^- 







fUJf fk. :Jj9i 150 


ijujij (iLijj ni/m iu^ui 

CHORION FRONDOSUM AND DECIDUA BASALIS 

; (7,6 *jfTJi j 7tia—J' oULpjJi ^iiw.7 

l^p l*t:,:» Jt*- yJi j j^ilL t^JauLil Jj ^LLpjJIi 1*^-1 ^JliaJ Ulj 

^) t-Jcl*)! Jj w->Lil-PjJl LqOj (4j 4-UjM fclfr . jUbl 

9.6 jSCiJ 1 !) tU-Ji 1, < W : --^ jQ »til j wjbM iJla ?t ? «<g) * £4J J^Uiil 

. (TlO.6 J&Jij 



J 'J*i\ W ^1 ik^' .^uli ^ -T ^ J\ ^Ori v^V' U'iU :10j6 JS^Ji 

jf Ui* 3 *^ 'w-iaJJ' Jj cAjlpjJl .yH-ll *j?y j JL - J t 

y jjjjjjSJl ^ ^ ^\ (Ojij-jSs)^) ^uJ' fb^Jt _\j>- + W (tLJjj 

.^JUlt 4 |U j ^ jUJLl iauj^ *LJil *U_Lii 


.iaBLj! cLijdi «~5"y ^Lp aJULL**! *up jbilj ^ .i.-M .UaH (jv# JSjIaJI 
4****l'l Jji JaiLJlj .a-a'V jjl *Lj1 U^jLJ ^^ 4*iJk ijLW 

tOajL*Jl aj^^Jl b*)b^ 4jLi£" 4JLJe? ^v <, ,j£ JL£ Ifi) ^ JaJ'u-J' jl ^UxJkjl 

4.». r ,7db —Jl i>^L«aJV) 44«L)l la J yj j^JUJlj J ftjbj 4~*jT 




J5| ^Jh 4 ;& ^ Ji na iV 


£A * (Tl0.6 ^laJaiL*Jb J^LarJJ 4-il^l 4.a.la^ L^j . aJLij 

* 

Ul^-Is/ ?t ; *rt~t ^ * aj^JULt 4 JhIj it a Juft -t . ,,.^ ? 4.^j W i,U o'lA-MiJ jJ-' ^jC 

f jJl ^ JjUlU wjUtI j JojLJl) jjl jiJL*- *-* *1—II 

JLj-jJ| cJjM .4^^-SjmJLI 1 ! a^Lwi (12.6 _!>■ 10,6 ;U' 

^jSs-JL? ^ jj* o»lJL«fcP J§ j L^J kl jjjjjj^J^ ^\ c, L « ~ . :J l 



V jj^I (jr* ^»j jd ^ 4Jl^» 19 1 1.6 

^ f Jj ^ ~*J5^ Vb ^J\ jU*. J L'J^a'* JMj Jtj*. 







fU* J &Jf 152 


J l J^ p ^ Jf ^ * 4a^J>,^ ;_£iApLaJJ Jas \— \\ n*A 

^5 y^rL £l . L - .«J ^ jm® 1 ji ' 10.6 ^***ihi^ . U. 1. J ; ■■ ! 1 ^\ 

.(*u» U ^uii *u;t 


cr* 




Structure of the Placenta 4 - ^JL aJ I i-y£jj 

ri (Tj i jnJ 4jlJb g-l+.».t«A 1 ^jJlT * 



J ^>* aJLILj ^-JL-1 ^JuL^ ^ 4j*jJ J§ Jj&LiJj 

.^Jbull UJj jj^) ,*J- J\ Jl a3Llji J-wM jujw?j y^ 4^ 




] 5 3 4 + iiaJf :LtVjM jy *ZJJ /<5 


.(^10.6 jCiJl) ^JM3)t JaiuJi j* .jJUj O-Oj *U-ii> 

<.(13.6 J&iJi) aJ'< . m! ' b ^ i^U^i ^ i*—id! 

a. \ ■■»; A-iaiL-Jl 2 -■= -■*!' l^j ^JpIaJ' ^LXjJL gJJlH jjl t_JbAO ^ILp ji 

3-U> . Jb*flJ^j' AAtf ;> 3 b"^ t *A~JtAb 

AJTJUtl^ b^bi-J jL?" -M^lb ^UP kj^ySvj ji aJssSL^J^j Aj b^lik' J>^ ^ r'? ■ U 

Jv jL>-Sfl jJj ApUjl AajJ)1\ b*)b^ ^ li «* wJjJl iJL* 3 ^S^jj 

ja jiJuJj .4 jJLpUJi^ *>*-4-^1 ju ^jJb ^kc ^_Ji <*itPjJi 

AjIpjJ! jJP 4-Jj .LlJj ^—i*3ri ^biifclb ^ ^b*«Jj 4jiUJl 3 

.(17.6j 13.6 3 



iJaii—5' wjpJ-U U^*- *1j*&aa *3*Jo j a ^—suit 3 <•"!' :I3,6 

bj *^j . <—4^3 ^iUa-J^ tijjSj' 1 ^3^ O'Jjj-J' 3l i^jr^ 0^ f 

, (^jbbi «-*ji,') Jj^b 4-iU-jJt Jy ta JjJjftll 3^“b 


JjLlJ ^—ji bJaiLJi ja bJLf- £*1 J\ *Ujf JaiLJl J5 Ll> 

uAj .(13.6 J5lai) K^jl\ 31 J*aJ v L*j£3, ju jb^V' 3 

Ayfr 3J ijJblJJ^ b? jJb*Il b^U-l 4jaJaj bpJa~* ^V* wJ 

^p a-j\p< 0 ^ 3 jJi ^jdi 4 j^L> ai 4jLja)i 3*^ 1 

^op 31 »Jl* 3^*^J +—iJ j ^ 
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J ^ Jl v JaiLJl y>r\J-\ Olf llj (14.6 jSuJl) jkii 

j 4 mJ| A*flpjjli jL^S^ Jjru b*-J jLdJVl 



. * M f 

ojl' ^a>iJ ^V* \P JalLJl ^Jj> JJJ ^jjl J$\ wJlir' 


^ “ K 

<*£ .jSvi^ll w,.ss..j jJUJl ^v- ^S*"^ j 1 Jb^j c.t,ja^Jii *JLl' U -^v 

Ju APj*^ f. L n. M . T B > -b ^_ ....aU. ''■ 

Lgj^ia^ ibjJj Laj 1 *_>•jJi j ^ _/*"N A*w^" j 

jJJ Trig.^>* %30-15 iJ^t>- ^k*Jj ^ U—J 

# 

bj&i a.iljj J wjLiLp jJ^ JjP a to ,, m J 4jIj^j jj 

■ btbJ 

FULL-TERM PLACENTA J^JI f U ^ 

3 25-15 ^ J&y dLjji ^^L£ Jj * ^ ... "A l 

* 

wJj^T ^ j'-Ur' J& -iiP J * *^600-500 OjJJ L;J jiJ 

yJ\Jr^ Jju 4*-*iAl J>L£J L*-U£j .o^^l ^v* 30 Jj -X*j ^1 

# 

frLijJl ^v* 4_Lij ^a.^; alU*> ^Lii a j jLj> *&'&<* 20-15 1^*Lp jJl 

Jk>-^b J . » . » ."■ l l ^J> l ■ 6 v 4 ' L 1 ^L<1S^ ^ J rg* * Jjb^-J 4 ^ , . t» j ^r. ^Irr 1 ■" 1 ^ UU 
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J3-' *b4b ( ^ .« -AUl l 5^p^S/') aj%b£jl ^Ap 

Lj ji U& i^ J^A-i jUtfJt 0j^y _j ,^L*JIj lAjjfjj aa-jAai .('14.6 

s,bj-Jb' Jib*- <j>' ^jIp ^>-JU 1 *Jjj .bL^- 1 L*L*L& a^nJ o^Lp jS^ji' 

}^*) 

CIRCULATION OF THE PLACENTA jl jjJ» 

J JjPJJj AJaiLJ' ^Ab 100-80 J-* p-Jl ^5^" 

<Ui *(13.6 yJLi jsP jt ^ULw* 3 AylPjJl 3y jL>*S(' 

OJujr „L*iJ jA AylpjB i ju jL^S/' 3 ^Aj' .b*,v^ J^Sj wLUjJ^ 4jLA? ^ jb^-iJ' 

aJuAiJl hy*-J J' *l;blpjj' AytpjJl ^y fbJ' JaAAaJ' 'A* 

0 

^ U*lj ^jjt JLj>- U».^»H j . ■L». < i' jil »jjb a j 

.(13.6 jSLiJl) vM J! J^-b vi~~ JiiUJl eUJJl il4L; UU-iil 

# 

A*jUaJ1 j>P ,JjJ' Jljjjd' jj bof'j AylPjJ' Jy ^ja ^jJl ^ jfa bj& 

^jJ' ^jA 150 *i[Li^J ^AjLJ' Awt-.U j Aylpjjl j,y jLs-'Vt 3j^ 

jJL£ ^_J' A***JUi' ^blpjjt Jjjp ^U- fjJl '*X* .AiA-Ub ^1 ^ 4-3 Ja*1 

J ^ - A uJ JjLdl V tjb- 3' . 2 fl4-4 Jy jAi; 5-jJa^ a^'—4 

sUa*]' *_>* ^*LC J A£“M l^UPjl Aj5\J 3 A^-UA Jj wjbbpjJ' 

0 

A^jLA J AJLAj 1 A^L>- ^iPT . .-aJ O'blpjJ^ flAA 3 A^SH L* ljiy^j]i . ^jLAa3' 

Jjbu- Joy 'JJj A-^Ja^Jl a^'UmA^ a^-jAj Juy ^—il^j a-bJuP Aj^_ 4 oblpj <£jp^~ 

^JJ' ^# MJ ...».k^ ^LibJ' ,(^8-6 ^ 

^_jliaJ' ftLijtl' (Tj *^5^ ^jLaJsj Ajji ^jA AjljJl 3 ^5 —J^Jr' jP g£^j^ ^aJ' J\ o*a± 

(Jj Aj jJbL' AjjbJt *A^jty AjLi? (^) k«J 3 (^UbJ' C^) 

a*jlp' 3 jj *j )^)' U*y>iaj'^ tJU- iS^ .(^8-6 ajjJlsA' aaJsJ' 

3 a^b j . — j \J <3^>3' f UuiJ' xa 3^J A-PjSl' AiUaj A^> _-- b 
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3 ^*^dl frLUJt ,^D 8-6 J^Lill Jjjc* 

jL^Sl' 3 fjJ» Jlf ULj aj> p j^l / bU^ UJbM 

ijjj-Jl ^ja Lj-iJl 4y*^Il Juci ^a^JUU ^j:.t,ll> ^_uU^l ^aJi 'tfjj^* ajLp^I! 3y 

.^jJl sr *~i’ 

FUNCTION OF THE PLACENTA ^j 

Ju Ss^fli-dVl JilJ (^) Jl 

^LiJ (v) ^—«Jrlj 3*^'^^jJl uy^i 

i 

Exchange of Gases Ciljliil JjL5 

iL%.X \ ^iU-lj j!xJl fcLjM.fT'I ^ ?Ljj J^LJ gjy£ 

i^JjjL ^-jA Jj* 30-20 J-*U-I r U 3.J . ja».,- : .U jLb^l ^Lj 

ik jU*JU U*jf A*j j j>*^J Jtf"^Jj f^LbJjl Ojj ,^£-0^1 jljjjJl ^jA 

-UwIaJ SI 4 ilJb*^[l j (IJbr* Life <^l) Urj>* ^J^jjl jb^irl 

tlUJ' ^S' y£ ^ u)f^ Jl J-m4j ^ 

- i 

Exchange of Nutrients and Electrolytes ulllj^illj A^jiJi Jl >*JI JjLu 

9 **£*jjl y *^—\J C^IaJV 1 .-L*J 1 *>'' JiLj J 

* 

.J-J-l fOi* ,**• ^Ujjj Uj j^t oljJU *jj y>Jlj 

Transmission of Maternal Antibodies 4 jjJ\ jJl iiJaVI Jiiilt 

iJl& 3 w-^- jy^i jUVi 3 i a-pIjAi aJuS'i j^aj 

^jA 3 A^pldl oLJjj jJl*J^ ,*-iA* *;b oli ^a £+*& 

j j^' Ji r^ 1 ^ Lajj^p iJU) ^—Jl^j t(IgG) ^“0^jJl G a^pLIi 

A-jljJbJl ^J»\ J>S(I -Jui? 4 LuLl« APLl* AjL jUl oJufc iJi*^ - ^ .Lj^aJ 14 ^ 

\a\ y~~A G la a Jl ^jA A^pLII ?tUj! 3 

^ A 
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3 ^.^ryJLJt a^p 

CLINICAL CORRELATES KjiJ* adfcle 

~±\ Ivi_=—^ij 2*4-1 jU-i oUjjf 5 j£ 

Erythroblastosis Fetalis and Fetal Hydrops 

N L$^>Jetx* jl x*j Ol^jiiJ A-ia;—• 400 AjA£ <_£^>- AdJ 

objf^l^ AjAJ'^i AjAO? xLftiJUJ of AJ^S-C i g .in; j! fcbi' l5~Li^ 

# 

O^i ijJJVjJt ajU^V' cJlS" lijj j* 'aaj ,4™Jr1 x^a!' 

i^S") ‘Mj 11 rf-J aaJo jJJ\ ot/Jl jii, alJL*Sl1 

* ' f 

sjA*>: ^ JL>r 0 Jb JLA A-^lJl aJJ^ yil aJL>- -^---^T jj j ^*^-1 

0<j> J.J Aj^JS> wil jjO j *- xOjJ'j ^ ■ /■ < M g.La...-U»\^ 

(<j*Jji^) CDE pAl' «j^*j k&y*£ olJUai—• &AjAAJ' aA'^A^ ,» Ja ** 

^ j ^j" J' ij .Rh jf D J>*Ui' 'jW 1 

* # # 

■ JCJ?T.. *..U -—jUA Ojp^j AjAJajl AjAp-* . JIj ^ *-* oAA 

fS r t O'Jl Ovdr^ ^ oIjjT J^-a; Uaip (Rh) D Ah-L- fVl o&j (Rh) D 

* . 

Oy_Jj*JLJ' A^P *} aO Ia - jAkI ' w^tiLp^lt ■»*■ l*-- ^1p 6j±k**& AJJj AdlaA* ■ r-* 

^A]l A^tj 3 ^Ldj aJL^j^ J t. * XU, . v .iljAJ jJhj 1 .^JL-Jl vP^* - ^ 

0^^ yh Ax ^j>- J\ J^'- 5 f aJ' Ji JaAJ^ 

Jf^AA?Sf^ i£j >*^J j'a^-' >1 A>iJU^L ^L^Jt ^y>rj* 

. D Ajal—*jJ sjUaIi oLJ y m _JjJL 

ja IXX 0>1 o'jfJ’lJl j5>Jj ajAA? 3bUc->*' ^ O' ABO jJt w»U.^,:.>.I 

^aJ^ ji'y f ap ^ aO% 20 ^.CDE a ^p a^LJi aJ1 t 

Aju xJLaAj ®Aj& A^-lx* ^jJ j** %5 w»L^j O^ 1 ^ tABO 

^ jJl 

Hormone Production j:U5j 

Ijl ^ jjiLAC. J r4-^ 1 J i)jy*~frjji\ 
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.Xj>t y£ LjLI*^ J-jJi ^ yw*Sft —=M J^i y Jo* 

s^b *4yi* y* aJb* vIjLa 5^ Lutjb ^JUJ .w'\ 1 L«J>-'^i JS" Jj 4 j yU*Jj ipLiJ* sZ-J'L^JijV^ 
JaJ-\ ajU jlli ^—;>■ L^Vj Jl 43U?^b 

j>Jl*Ji jj^J (•->*^JUt oL ji—.«J yi**A ji 

.^Jttji 

AwUjUJ' j-JiSl k^ry> ^jA ^jij ^~" *UjI Js ™**j_j 

j r >i Uu ^ J^y .jkJi\ J* JaiU ^_dl (hCG) U^l 

iiu^j ,^J*J4 *JV-bLl *y*<w» j>*j jujj ^ *jS^LJi jj £ ^Sn J_^j 

^*-w) somatomammotropin Kt^ hX*Jr\ 4^ ** U-Jdt y* 1 0 y /* 

*-—*■ 4j^K 1 ^k*Jj y*J' 0 y*J* ^flU* *jJy* UjU 

.jJlJt ^bj'V Ldji b* Lp jj ^SwJLS aAJj> fi\ 

CLINICAL CORRELATES <ijij** £&&* 
The Placental Barrier ^» y£ ll JJU-1 

£V j>—f%ju)l5" LajU£ ^—dl oLiy^yU UU LjjtyJi C>Uy*yM ^ J*** jb£ V 

jlTJu jyb lAj <P Ai t h _y a *J jb£ .4£«laj J S^* 

Jf^jj ^ybji5" LaJU^iIi si^bu^^yu^S/* JIajou^i v jch^" ys*^ bJaJ ,4*>-S)* w>li^| 

oibyiij .J-^Il v^"i— ■ ■ - w Jiij ,4 J*^**j jb£ Jjyu-Jbu-d^ 

.(7 t) pj-jjl Jk^-b 3*^d?l &LJ4 J lyfcj k^r^\ ^jj 

tajLba^ yA olJL -bu L* ^*“3^ ^ 

Lh>*tajai^ oU^jbllj iJllyl C^L-jjjiS^ 5 j jju^ JjJ ft jb^ CjL y* 

tll>-^ . jLiisVi jl^2s)l i oL ****3^ b*>bsJj 

L^iM Oy wwi-.i 0^ ^_dt wjUaj 

♦ (7 J^ajd' b^*P^ 

L^- J& * ti] *^-^J j*JU Ay^jjjl oLjJjuJ>K jU 
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jl y^JT jj iiL-b^L ,(7 jkil) IjyH-iLj# 

*(j>^ ^<iU- 


Amnion and Umbilical Cord <| JjaJtj yX^Jl 

— J-»jl') ^—*~A-' ^UaJl f-i^j u^-J' Js j» JaiLl Jtft 

iili'l aJL* jU£ j^Jadl <j* ^t* - *^*' ^.JLitiiJl 4 jU^-I (yillaJl 

tliUl ^LaJ ^—Jl JUfliH' AA)y<^ (1) ^15.6 ,J^*S>it) 

^ lilj) ArtTli^ A4 j j^p*J \ (v i ') *^J53 j*S» ,_>* ^ ^ 

Vr^UMj U^UJi J\uy 5UJl (^) a£*L ~ jMyff 


<J 



J^Li .i^ g^i JJj iiU jb4 v-Tly!» ^k- ^ULi ^S r i J .T : 15*6 jS^J’ 

. i iJjL^ ^Ju& ^xll jsfr ^j!ej*&*-*» *3 ojl+ + ^ ,ajL' 10 s^y—Jl 

Jr^ ^ l£/^ y*W's£y^ Jr*^ ^y* 1 —* 
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J Ij-*- J*-^d 3^* ^il t(^-15.6 

.(wl5.6 y U. : ...-I ' j ^LJl Jy Jj ^ (^—ijjjySlll) 

,m..™.L 1 w^y^rl jj ^1p jmu jl,^ j£jjL*JI <— 

J^' ^ Ajy^> l ^ ^ J i JUaj*'^ ^_ijLy* ^LtJl IJLj^ 

u ^l\ Uij* J* ^UJl jl£ii $ J±\ if j£j .<wl5.6 j£*Jl) ^UJl 
*UUi ijydJ l£ j*ll w p ^ 3, *4 o>^yULii L*1^ i-p*V^ 

^^gjl *.j.t * ^ ^ Jf VJTi Ji -(-^j i 5,6 


A ft ji itjj *_* | v'Jij Jl .4 ♦* H luLfi JJ ^JlL»J^ ^ JLoJj J| . aJLflJ y^M *U?L^y ,j£y-*Jl ^j3-L 

.L^jjb" ^>iJ^ jT ajtp ^>*_U j f t(w*|0.6 jSl-iJlj 0*yM Lp-L* 

* * * * ^ 
JJDJJj jjJtalJi inu j~*S\ Aj jjti 1 ! ^ydJ A^vJb Ijbs- lyJw? U y* c> ^yir ! 1 OjpL 

itf...n ^yd^ $~L& jSLiJj .jj?yJ 3 £j u J| L^aju *JJ-j 

Jr jJliJt J ^£yd* J^-AJ *(13 J-^' y*>i) ^ yl J£ J^d) * *£ y-J' 

Jli l^UPjfj L?%il iLSllj pULJl ^yj%jr UJLP^j ,^£y-J^ L>-1 y wi^-i J_yjj j 

^— 'ji\ lx* .OjJjlj ii?L^ 4jy-Jl i*P^! J-i-t j ^i-y U Ji" 

4 ^ 1 . ,/aP PijH^yi*J^ 0 j^J^* (4jy«jJl 4-py^U i-J 1 ! Jf ^ l i . ^J^ w^IjI^JLp^i JyjL 

L« Jmj Aj y-J^ i*Pji^/l J ^y?L*jV^ y - ^ 1 ' j ^ g -^~ ^_li 1, ij ji^ ^-i , LJ'i l l ^y» 

•J^' Jr^ 

CLINICAL CORRELATES 


Umbilical cord Abnarmalities J ^ 1 

UyiL* jyXf i iy^- 60-50 2 (Jf'jp’ -J^P <J? 

* * 

J^P J jp- ijyaj Sjb ^kJl JU-' wJa-JJ Jij .L5^ IdJtP —j 

£pLj' iJ 1 ^y^ 5 jlo y„,pd) | i L*'j t^Jbliy^ i Jkj>- LS^Lu *V L* LJlpji 

t |P-ylb tAL^ ^r* yS^ 4jS r 

200 ^v* 1 i;.■■; y*J^ 3 y^ “^yj 1 
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3j^r J y J-& %20 l£^J Jjry^ 4 ^Jj Os-l j jb J$* J&ji 

./Ul jjJaJl jl JJ JJLaj O' b*j 3 *jLil' ObgtJl^ ,^ylpj jf ^ i* 

i* ' 

Amniotk Bands aIjJ—II 

.ycJr' <LJiP 1 JL?-b Ja*P ^ Jl Aj^L-J^ Sisg^’l O^jfJLs- Jj ULj- 1 ^L-J' 3 )£ i£^}i 

j>-\ goboLSJbb'j 4 JJ J» *^**,0 jj^ .ajLpSii y ^3l^sS!' L*-** 1 ^ 

abp V'-r-" Oj^j o' .(16.6 S- 4 ^ jJ' ob^JLiJl <fJJi j U. 

.—jj t iy a^jup' y ^juJ?i JmwJj ^_Ju y ajL^j sis 

jlli j L0b*5\J' t ObjjJ' On-^Jl (JU i(J LJl ( jp 4^-UJi sis pi V' 



Ja^JI AjI^J AjauIaJI OjV AgJ) 

Placental Changes at the End of Pregnancy 

^aU ^yp Jjb" Jij J^JO Sjli Jj j ^_dl oVJoJ' /y 30P jjb* 

SjIpj^ w-J J§ ^blJl ^****-J' ibijl IC^Vogi 1 aJU& *0^'J JjOi' k jv 
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^Pj^l j Ck'^JLJ (^) ^■-y-‘*^^ 4 j^p J3 ^£-XpU*JI tLijJl (^) 

Jj) i^liLpjJl -*r fz ^Lp JjmJJI jLi' w ..,* y ^jlilpjjLl A y -:+ r \ Aj ywJl 
j^jLJLH $LJ^ .*..^2j t(**i J o^*a-»a)^ 

,^a-jS r t O^Ul iilaJl JlpU jJJupji .LiL>-i aL*\^ aJIaJI j\ 4*jLpj]I ^jfv 

Amniotic Fluid 1? jU JjLmJI 

J^%..t'j AjjSi J_Si ^P JjIj ^jL* * ±S v-5J^llf 

J! puli<3 > 30 jslji ^bjjj .^yi fjdt j> lsjui 

pUt j*Jr» -37 J > 1000-800 Ji ^yull £^1 J J* 450 

.*jL*j>JLI J-*^t ^4]^ <Lp JjL-Ji (Jl* j ^JL*v* ^v* 

(r-_^i^JL jU-aiJi ^x (i-j) ^ r ^iir ^7} :Jrt—!u 

^ jLJ\ 4jjL^. ^bjj. toLt-l— 3 <j?jJudt JJL-Jl j ^usLl 

# * 

Lj yij J^Irj L* **jf J** 400 ^j^i 

ijjt r3i« -* ^w*UL-l j ^ ,;.|| jju* ^yljl 4 JjL^ * „ <u3L?"^'l 

J^n-JLj , \ j.H j^Lj j ^jyiJ oV pill J 

« # "a; 

.4-j*i*Jl ^Ujl ^ ^jlp ApLm-o ) JJ * SaVjit cLif (/ * 9 ill ^/Jl 

CLINICAL CORRELATES ^UC5Lfc 

£ "& J 

Amniotic Fluid J^LJl 

<h> yill L*xJ' ^Jws J ^JLla^* tlydramnosis 1' *y> »' ia$ CJl 

oligohydramnios Wi ^ L^-j (J>2000-1500) JiLJt j> 

>^ji) ® a ^>; y£" ,j*l t(Jj* 400 J*') jSL*Jt *—*5" 

frlJdlj t%35 vW**^' :J^Jl L-L-St v'W-V' J-^Jj .LaN/yt 

*#/>* j- ■ jl^Jr' w»LlU. A*uJr' j %25 fV» ^ cS A-)' 

* 

juir! ^ jj^ jii ^Js oV^>) ^^UjJl ^JUjI *fe*) 

^JLp ^jP ,-ij^j Ot ^jSvjT <]L>ij <15 Ulj J/* 
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%10 w>L^' A*i' ,Jb-Jd jS^G) 4_S^*G' Jl 

t^JLH ^L-Jl *J> (^ 3!m -^ ^f-bij! i-^>- O' wJJi ^y* - J^-^ 1, 

oV^ - ' ^■•a*> j yiij *J<jj**jdi wjL*^' Oj^J b* Ulf** „^LJl 4jb>~ jJUj 

# * 

L>J*> 


Fetal Membranes in Twins ^4 4 j\)V>I I -UticVl 

^J. 1 */3 d t ^ r ^A j ^ 01 4 O' 4_L^ - ^ IfJ C y !--■“■ ^ <0 ^ 4 ■ ■ ■ i^r ^ 4,i. b iw £• ^j ^ - - -■ 1 y ■ ^ 1 -^* 

lJi jlj-jJ' jJi 


DIZYGOTIC TWINS (JytaJI r l jSH) ^^3 ^11 f i>ilt 

—j 0]j iLjyb" -*jI jd\ o^l> ^jp^S' ^0' Cjyfzj Jl 

Js'iJLii j* aJU-I <+*^3 -fS /1 j*-& f-bti; ** J Vj I OCX) j£J 11-7 l$-£ 

* * 

jli LtLf ^aJbj£ y j^jJJ jlS" Hj , ycjiiLj£ yrgln: i L*^j-bLHj Jj*-^ji 01 J§ 

jb^^ Jijjf j\ yj jjG ^1 djLijj bf yfl £^*i j Ob&LJLij *Vj 

L* «U_j J J^—* y y* ^j*^) • Jj -'j j-i*- J-* 1 / j' 

* 

(^-JU- jJJii^J 4-^3 O^j 

jUl^jJj jJj L^-^aj 0U**ii' Oj^J -ii tjL>- 4^! ^Lpj t(M7-6 

Cj\±^ f'y OJi^C JL^V' ( _yaAj t3j .(i^] 7-6 Ljaji jU^iL 

:* ■ >!■ U j^ ^f' JJu bf (^1 j*^' 1 ' ^aJL-oL*^j) ,yuiJUi^ *iy 1 ^ 

0 

. I * ^ . . F t' ol JjlLj sZj-X^Z ' " V»A*A*& 


MONOZYGTIC TWINS ^uJ' J^jUVl ^1 >a 

L^Jf- jijajj i^usL* 4ya.1 ^jA j^jjai (►S'^ —ilili k»iil *a 

1000 JS^ 4-3 (H'tjsit JA ia-Ji lJL* ^ji n i-J OJj .iliudl pjijdl j! 



jjjiJ pie :Jj 9 l [ 54 



^LJi U A.AjJ^ Ijj~OJ ,,jV>r jiJ Oj£*> tW»Jf£jJl *Jb- J5*** *17“6 jSAJl 

j^» 4 aj*)U j^>- b t* siU- ,w UL^-' 1 jb^ii 1 ! , 1 .^blu ^.1, ^ * ■ l lj 

. i ^j A jj5^1 J./l4 H>t,i.^i ^pLfllJlj 








J J :*jy jlIf ^M» .'C) *jL-a±fl 



*b-y* ^ ^L-JbVi ^-b- J ftj <iv* ; J8-6 J^-iJ' 

.W o ; .■ • J ,g£jJL* v-SjA'j -W^b* 4 *..- * w -yJr J^sJj 4 

J *£* tL*Ur j^iL^sju^ 5jjJ>-^ 

l i y* s*b- jA ^ i-bMjJt ij^ fl—jy'i/l JL>- • ,jyjJL^» ^ kj* 

m j^^ jl*a ^—p^j *r j ^jLm - — *s~ . T . t .* jvwAii) 

jL^aJl jL -UIajj pj^Udl \a 4j3_Iul£ ^ j **j*-Jj .i^V j 
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t <JU-' aJ> Jj 5Jb- f* J 

3% ^uLi 4i*^- j^*- J^J J&Oij j£ b**4^ v* jjS/i 

,jU*Jrl S-Ju^i W-Jy l} 1 t(U8-6 ^—i JJ ^ * .j - b i U 

a.JL^-1^ a .,fi : i Jj 2jb^J)j5" U®J*JT ij^_J C'^jli .^iLiJrt a}\j>~ A y t~ 

Jk^S ^j\J^\ U* Jkz*j ^ f jJI o^*j c~p- ^ U^Liw 

. yiJuJl J^j 

iL^Jl to^TlJl A*AJ J^\ Ujj- ^ J} a«ilp ^L-JJl w!JL^ 

Utb <**Jj^)('l ^ b^bbt ^j cXkZ.'.**.* ^jCS* y*^: 4j^li^ 

u*j *^ ./* 3 * j »L*jij^f1 <j>ju£j fc(s^l8-6 j£3Ji) 

<Ji ^ ijb^kjl oJl^ .(^18-6 J^-^) bU ^xJl (3*11 J3 ^-iJ' 

0 ^ lilSjiic* J ^mh «-* ■ i* ^wjT ^ 4 4 . .w f , jl^jLiw jW> 

.1/jljJL* i3j^j b^JbjjJ t!jl *£"^^iJL* 4 a*J1w* 

fcj/fl m^j 4i JUifj (mV, 7600/1 ijiU a£jWl ^jdl ^1 

^Jd jtf J_t*>. jjy>-'il o'_w~)' J jJJucL.' OjJi>j ,3jJJ ^iS"^ ci—-L«jA-lj 

.S^ab^/l ^ --* ftjrlui ^wjLjaS-^fl Ljafy L-Lil oLis_*»«-* ^^jUapl ,_J^Jt wiLg-^S^ 


CLINICAL CORRELATES CjAfct* 


Twin Defects (►j'js)' ’^>yA 

^1^ Ojiail ^ ^ 1 ^-*. 1 j vj_'_jju 1 ■*..■• ’ r Lit j\ ^jA OLc- *" y ■• 1 

JUkVl ^ %12 Jtj*. j/ij .Oljty JJ obVjjt ^>0. Jallj SaV^L 

# # 

JJj ,03^1 j^\ AiP pjs3-l jbws b* tpJljlJt j># ^Jji-ij 

1 jljll>^|' J^j3-1 Im)1^J^ Jx^: fljlw*i/^ “Lp JjJ 1 

J-*j 4 ^yuig- ob j ^2 £-* 4 ijUlb Jyy: p-4^ % 20-10 




| ^ * i.ri-4 Ifj ^_r f> ft J VjJl JUilfi Jj* /d 



—J L* iJa** 1 j ia.». J ft^ ^ i^ll*/ Jy>- : 19-6 J*£h£J1 

.^Us^iSt 

*LO **?-'•* jV wU^ ^IpI jj^J oi <!!>- ^ Jl 

j* Jaii %29 o' oL^aji ^aju J*» oyj£ f- 3 ^' j* 

SUj Si ftjdl ^l]sL^» jOjj 3 OjJLi Jy*t 3 ^ J>*t«.L-3 

( J^*J-' ^jA ^— ^u!' &jhSl\ ^\y t _j' J^Sl' O^jUSl' 3 ^Oufc Jj-' 

^-“Iby*J' 3Jb- Oj_jJb- jl ^jCr^ 0^0 ^>L^>' /^P j! 

-(19.6 

oj^l* ^jv 3 e l j-o5' ^j^~St' 4-L^O*i.3 

(l)^,jj^J^ i \A %15-5 CaJjZ- ^ tH |"0 JjL> 

.7 JLt 0 ^ 0 ^ ^A j (LaOj iOlpj o'ypliJ 5JbM a-XA j vt>JL£j O^j!' 4jpU*-S/' 
*X ?0 ^gjaJo 3 ^-*^ aj iel**J*lt a-O-jJl 4 *» uj m.AI 3 *5jl 3 ^ 
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tJLJj . aW-b jbjA-1 .ft5■; Lj ^j*JlH tjlj j jj* j%S^t 


;iii 


i***nlt (20.6 y^V' j>5^1 -^j 

.c/tfbM ^ % 100-60 u^M 




j\^ j»>^ &^pUi# A-fy ojI^ .^jJi 1 ^JJL w a./>. i,^ **y i20 - 6 

.jUjJrl Jb^A-t ^->: jjl^> 


jjiallt 4*AJLit J^-ljit Jj ^jl-ult jJLjlj UtJUj! *JU*U ^JjArt jLb-.V^ Al^ 

fUt^Y Aa*j? ,^_jtjijl sJLft >_ . *3 ■ ■■ ? 1 a t(J ^rtb 

.(22.6j 21.6 J^-iJt) .(o>^^') uiA 3 *^ j jjj-uaJi 

pjtjji JaX % ,^->Ip A K*\jr jy**>r bL>-t jilt jjj, 

UL^ Ai ^LbbT * .|jwlJLJt jl (k jyAA*Jt ^JJwJliji a J v5^ 

w jS ^-*^cJLLt <&r*)l\ y* .iib**^ t^*j**iL* c*-i Jj Ju jS^ jj*Jt Ji* w’bJrl j%ju 

ob^jltj 1 jd^Jl JJ 1 yU Jij jkJt j OU^llt *jlj ^Jbi 0L*fjJl L*J U. tiU-1 IA 
ipljjjl 3 Aij LJ jjlS^ J} tjii*Jj ^ I 800 Ja-^ljl J} ^yajUit j aJbnjJA 

'^uai? 21 bj£)^ 






1 59 <*J‘** Nj -’Jjy ij* -6 



3 -I*** p-tfjdt aJu* jpijJUdJL aJjiJU 33 -21 -6 

L Jaii U^Uj 4j t LjlP 1 J| ^5*r ^ f JL£ 

Parturition (Birth) (SjV^li) o* 3 ^- 4 ^ 

tfl IV>1# oljUi.1 Jl U_3 38-34 Jjt J*>U V> *U«J' V^- 3 N 

* * ' 
j> 4-2 3 ^Ls3l j[v4uki!' 3 bib&l Ijjk 'Ju& lSJuj 

3 4J>JJUJ 4-A344^1*]^ SJaJaill 3 J^Oa_P jjWl 1-3 

jJl J-LP 3 j Uj&ii 

(^sUdu &l^l) cU^-l (j) : J»-iy» 31 ^ ^ ^b*!! ^^jj 

v-^'j ^3i* (3) 3*3-1 (2) .aJLSIj 3 **^ 

t^jjJi 4-3-^ u 3 -*^a3b 3^pgSji ^_sJi ^u^lajU j, #S^ *3^ 

-3^' f** u^ ^IjS" fJtf Oli f/'U 4-J^l ^lj 

aJpL^ jiaJ J^b JaJwaJl .sbjj jl <u-*( jSS^lj jjl oUaJUii! aJLpl P LJUJl JA 

Jjpb JaiwaJl a-ib j SJpL**_£, pj- jjl w^U&Uul SilliSl SJU- wJUall * .^^JaJl 0 %JaP J 

.jM 

L^* 4Jbi*Jl ^L*JtS^ ( ^lp > )f ,| l 3* LjJ jjt ytyaj jjl ■ a ;T b*JuP 

* " 

wJjlij 3^^ v - 0 p tjJ\ 3 ^ 3 ^ 3 ' w>tjndl a.ll IJLJj* < dl^cl ..* h a 31 ] y AjJL^ 

jl 30 f jOJj oUaiai]' 3^ aaS^ ^ SJbjl 2jU-^il 3 ^^■ T - 

KA <iS 1 03^“' 3Jlsr ^la ol.Ja3 yyL^b c^l^aJUiil ^jJ&- JJj {AJ'C 90 

eL 4 b til Ob y>r ybj ^--a.l jT 



t»UJf Juia Jf {Jc- ;JjVf \ yi 



Vj 55- 0 "*^- j* j f'y * A a?w fty : 22.6 

. i_3iJ5 "-> yjb j^JL^O 1*1 jj ;B ^ijLiJJ' ^ X>* JJ4 ^JlpUa* 


CLINICAL CORRELATES <*J*J*« 

Preterm Birth O'jV' j-* 5i*S(jJ' 

y ‘ Jyfc2J Jilji ^ jfjP O'LLfcjP jJ-laj ^ ;ll jiji ti 





] 7 1 4 j jjpipJI />J y jJt lIjJIjJS jj i tJ ! jp* ;& ^ J t «i i// 


y\ jJ^ 3 ^—ll) J**l £Jrl^1 p AiailP^ ^lp 

.Jy jiLjaJ ^>- j,j ^ . ^>- ^]i a^3 J-4jP JlP-U ^yaj 

*Z*> **X>* y Jj: ^Jk4lS! > j>-i Ji Ul jjlH 3 -L 4 ^>^oAj jli Jca>-1 f. j*-J * 

j*-*i ^—J^ 1 J 1 ^ 3 ^ (34 4-i) fl j^g* ^lj 

0 

jS^O 1 ! ’-P Jj ^ * § ■ "-j.jp aJ^wJj ^...wh< 

Jij .a^—il-* __l]a:I ^ Jt iJLit OjLapI Jail jl ^1>^JJ /\J\ frJuli j ^ulp^J 

aJSL^j JauJy .iJliCjaJ^ JJ j^<—Jl gIjJIj JaiwaJ 1 

* jllal>^ 

Summary (j*iiU 

U. y^ 3 aa'Kjit W- ^U^JJ ^^ JW 

Vji 3 -lt_^_j ,Aj ajnp!rS/1 ?oJajj *_—j^*J1 j* 

jij^ j L “^ly ^ *(W* ^ J 5 " f— 5) Jjg' 

* 

,(138 h*Ju& tL6 JjjJ4) (g^ jqJ .Ji j ^700) 
g> ij^w^ *** ^ 3 ;_gg^ _g g ^ ^. p -^ ^jg^ ^ *j*xgi oij 

^2*" ^gi g ^ - r ^ i *crl jg^J' yji-^j 

^—^inji JjJsJi aj>vg* *CHL ^ 

-( 2,6 

jA*j* 4lvUj JyJr' \ ^ g?* Jr* ^ g J^ -1 o!5" J>~ 

<*pL 

I* 

k_ . ■■■» ; ^Li* ^;L?- JL^>-I *jLjt j 1 ^-it-J' ^...Ji Jj jJjj (^JiJl jui-l L*' 

.^JC ft- jip ^jTjll ^—-AfcJl. jL^irl jjli fOP 

e.Jb *Xaj Lp j-w^' 1 40 280 ^ iij J*Lp a a o*Aj* J jJ^ jju j 

.(^jUa^V^) -Uy 38 y Uji 266 Aii 

y t-Wypll ^jA ^..t.,j * tjr^l (T) ;U^ iA.»._.,t4 \ 
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y \y}\ .i£4PldJl JaiU^Jl frUtJiJl y* ^jJl^jl fr^A-1 ^i».j..til 

oblpjjl ^jy m JkJ *1 CjI js^vJb ^j^JajLvJ 1 ! _jSsJ' jl £ 1^*33 b/y jJ4 3 

.^jjljjjl 5ua j^JlSV ^ljO%Jl( 3 _ ^Jx- iLjl^jJl ++J3 * *j^Vl 

frLbaJl (^) *^b l£, j^j^jj^ /pP 3 Njj*^ 1 > jr - ■b - '^ 31jj*xll 

Jju Lj& y*j iJ^byuiJl y* AJljij b'!sA>* (^)_J (^ ijjjjf ^ib*3b* j^L*} 

J^ojl ^*_bll -k*Jl y* 4. j^-r Jl l^Xi\ 
y* 150 J-*-!* 1 3 ^Jl Jj'O y£- 

>14-4 b/y ^ ji^£3 A^b*Jb L*i^ ,5jLa_0i 3 ot_> 4-3 ^JlI^_# 

■ jy o'ifaLJl 

tJjL^5JU obJuJ^ J^LJ (^) ^jbjl J^ly 0) *S^r.t.^11 Am.J jjl ^JJiis^ L4 
<L*\jy*jii\ ^UjI aIajL^ ‘LpL-k bjfc“^ ^)j* ^^ Jjjv JJqJ (>) 

—S'j hCG j^y& Jl AjLj^ r b 

^lisju vr iJljl (-&) (.(flJjS 1 '^ ++*3r\ ^***) 

^jjjji t^£j—Jl bft*^ *3 3^i t£ j4-*Jl 1 jL31 l£j*£ Jfrr^ sj~^ ^gJu»Jl L*1 

(^) bft*^ j£ (w) **■> j~3l iiarball oLf j£-\ Jl\ *^b be, JJL-Jl 

<jL*j*^ 3 < 3 ^ 1 **^ ^JjLvh- b^** - ! 3i y* 3a^4 b£. 3b,ra;'l 

3 ^jJbj *Sy jjb*Ji 3 Jj^ 

^JbOb jJC3^ y l4-.“ : -^') ,^yL*Ji _b> aJU- j$^ ,frill y* AaJojla 

j j5cJi (^LwJi iisj 5 JLJL 4 J 1 JjL3i ^*5^ 3 ^*** b*j-u fr^ 3^f- 3 * b*jJi 

.±5 jl£l\ 

(^) ^j Jjjj (vj) b^j^ (T) i^-Jb JJ"' 

.4,-P^j^U Ajb^* a^b^ 3^ tjjJJl 3 jjJ1jJ |^^>-* 1 
i-jbl 31 ^b j]^ 1 ^ ; * ^_. .^3 3 t->4i3£ 

^Sjr^ ^c jl:*..t,.*j jbbi- r L >> J jb jJl* jbLLp bl^j J 1 ^ - *j£ 

jjjjj5^ji jbjjL-> o^bij^ b* j U jJl b^lj-S'l C)b»lji)l b*^ .ULa^ 1 jl 





I jii jujui * 1 j-* *S ^ J**y*n 


U^3ai jfr jLj>rl JujautJ \ aJ^wdl pjl jlJl jj 

.aJu-ljj 4 -y..i >.* * A>*lj ^jL- tlr*^ j^Jb>-jhni 

* * f * * 

JfU I-Uj JQ-Ja>*jJl O' V! *»-i>l_J jU (5 jsV jJt) tJb j] 

(2) y) ^ ^3*^ 9 ' -s ' u *' (0 ‘J**'/* J* ,j<»UAt w*JL_j .38*34 f^y~ "V' 

. VrJr' J SjNJ (3) j>Jr' Si^j 

Jail JSU- 

Lls?- <jL*-df ntIf ^jf ^l £ ' 1 +&I IJ wq j +‘ 3I f ^zJLzj ^ 

?l4U*f L.J fiJlJ.1 3 1 a y.jj ISL. i^JZji ^iJrt J (JfLJl^ly) 

Lf / • c- £5C* ^ jjLi . /*->■/^jt jij**! w T ' ,2 

* LsL J^Jt J uy~*j Jjj J*J-i ^ JJM £ S'/ * bit 

j„/^*' US' _ Jl J */yjt ^ JaU-/ ^0’ i+fjdl jy iy.y.*- wi>U»* 4 ji Laj 

j^us </*ir Li_L* 
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Birth Defects and Prenatal Diagnosis 


Birth Defects 

Ajiuk _ \\ hS'i jll JbC 

Ju>TJJ ^_di 4-JlJ? j|J|j 4-5^ 

^ ^jLp w*U jJl *JUP 

j t {£L~v^ gj! teratos ^) / 

^ 3 -2% JJ ^u'yb jujyi ^ 3 - 2%^ w> W"> 

Jlj 6*4 %^L*^Uj 5 3 ^—Jt 

oUi^ 2 1% ^^ ^bijj 

65 j~* w M cd<j -buj . Lj yC jLLb^ 

oljj Jj ljt*J b^JT ^jJLs- Ut ^-Jj . O’Vb*- 3 W“*tO i—■ 

Cj£ijH\) OjUS’' jSi ytyj CA—l^ { tS-*} JIUs* **VJ* Vja* 

.^JUsSfl dVSvjj^V^J jw^ 
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.^V_j wj-aj O^L-aU j** %60-40 JjV 

/j> %15 _p“ ^P 3j^<~*r' o»lyilaJU OwaJl ^bjXXJlS*' w*L—-Vl 

AjIjJ) A-JlJ|j Ax34 3^ ^T^^iJLil L*U 4%]0 ( jp iLj—4~£*Jl 

*%l-0.5 oNb- %25-20 ^^ 

<Lj-3i ObjjJjJl aXa .jLiSjjl ^y* %15 3 i£jt nil ObjXxJ^ 

4>waJb Lib JL^ jJaJ v 0^1 ./rjH S^ii^b 3jJuiJl j S^pL^aJi 0>bS^ ^*~X> j f**o5" 

* 

ajjJ x?Xj jt*-^ o*S/ti-1 ^yajv 3 3*' Lg-^Jj 

JbaJL*-^ bb^*-* O'lj^-*—^ ObJi«j >J * 4 j- 0 - JEhr^ OjJSsj 0 ^ %3 jLaX^l 

JIaI>-I J j^Lf jt OjJw^ ob jXX 4jjJ L*fj 4 3 j3kJ 1 objXJLJl % 10 

4~us^ wjj^p 3 cjbjJuiJl JUiJ ilJDJkJj .%20 ^b^x^JL <ujLs£s]i 

Jj£jj aj i*aj 5J_^g —j 4J5*h|l 3 ^*. - 3 j L^x Sjjk> Jjb 

^jJ 4 jlJL>-1 3 X^LXjj j^- 1, w>^f- ^Ip JxJ 1 ^ hI p w 3^Rllli ' J>X_ yub* 

. 2b*j^Ai* ob >XXj juball Jbii?'^ *_*i^ 


TYPES OF ABNORMALITIES Olijllll Lui 

3l 3^Jj xij ttUkp^l j^ i^T ..*:ll ^_Jl ( JXxJ f,LiI XjX£ OU&^XpJI 

4XxJl XjXp-j *4***JiaJl Sjuk! 3 <X>VXJ jl b--5"_Jl 3 *xbp 

■ jg*A wJ-Xs-j Aolw* ii'yjti j' 4jLk*^* L*jC * L^JlT jl jl LL; 

. W UM cr 4 ijM La 3 

.Jp tlJliLiJ bJ~J jj 3 O^'XJ OliJp4pS^ 

(347 11 3 J&j\) &Uj«Sn 3 ^j o! .XjhjoLUp 


—J ^—lii 4 j y>til ^Lp SJLt«t ^ ^jjL-Ji *jpj x>^/l ^ x^LJl wj-aJ' j 

.oB^dl 

jXj ji n^_ . 1 . 111 ' »I^ XJ>" ^_*j^ Xb^MuJ^ ^ jl 1 J^ lnJ 1 

3 ^bwai^ t.iLjls oJy J^Jp ^jrvJr^ ^jA $j*r 



177 iMJ j&b iuyy • 7 J— 


/ s 

*X*j AJuli ,j^$ .t'Xj TL* 

.iiN 

»Lp lij Lg-i*j *-* OAai tilijj-ij i^b'yajj' ij.LiJl «L»j^S* 

iijUil jUai>-l jL Ji ^a-p^JuJl Jl \Xk jy^iJ 

> X 1 / j* p*i ^ w^-uoJi J*j 

(* 3UoLm* Lft-g-j'LiaJ JL*a>4 ^jA jZS*} jijT jl J>Jj 

^ CHARGE :oL^U*Jl J* *kA\ ,U.j-.-~Laj »i U*J>_jpp_jJ 
ti-UJ' Heart defects Colobomas) ^—aJj liU_j5U j* JjSfi 

Genital ^y Retarded growth tji^i' jiJ Atresia of the choanae 

VACTERAL .{S-oV' Ear abnormalities oijjjjJi anomalies 

Cardiac An al Vertebral) ^ olijJui- ja Jj^i J>*^ 

Limb o'iji-i ti-lSlJi Renal <.<h£)\ Tracheo Esophgeal 

jS\ y J*~\j sJn^S ji ! cjLj-UiJ' jb UV Ui *-** , (anomalies 

. ^ \ I Ol-P jh*3^ 

ENVIRONMENTAL FACTORS J*l jJI 

&Ull ^Sfl CjL^i bj iJliVt jtj 1 (1940) oLjUj^l 

OAj J^" ,^5^^ ^*4pf -XaL# y t;w J lilf 

J «1 C ^,,; , 4JLj jp ^P C) j^S'O -Al jJ>jJ wiL* 

j>p a^*p 5j')Ip J1961 

^ja o:a> OJjJ' ,(1,7 jJl 

JjjJrlj ^4>w*h* jj5vJ j! Lg-iSlf ^__ill J^ljjij' 

*(L7 
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^Uj j* jJli ti £Jp w *?UU> Jii? -B w^Lx« JiJp ,A *1-7 

, A** jAJljJl LljLJ w rJjJ l i *J j*y>*ilaJ^ jJ * JJ j ■■_ ■» !■*--* *£■ % ,rt*_^ 

Principles of Teratology 

4/5*5 !J t—Jy*£ j U 4*jLSC»l jjJJu* JiJL^ ^yt* JLa] 

l* U-Jij ^_ji 4*> ; -L*o«'yii 

1-4 yl*J ^J**-^*l ^ j ■ 1 1 ^ 1ft *i ^Ip L^-v^'yJ „ 1 

' * I j 

J*] jJiilb L^aj 1 ! ^Ub ^jjl Jlxj * ,4juJk m A-Jrl jJl 

^—J! ^ y>-S' ^£>jJrl j 4 j j-J-i oLLjdlj <a*\1aj 

JlJ^ j[^ . jd'i JUP jykd' 4i^“j-a w—,2 
J*J-' <j** Jl ^jy l- 4 ^ 5 * 4i i 'i(WjJtH ^lJb-J J) 

aJuH Jy* j£*\ 5 ^ 4l >- J+ jL^ ^SsJ jjfc^J Jki . ^ 

^ < s .> . ^5n J^ *1>» y« 3 W? jM * wU^**l »wL>JL*t jl 
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j5%J' J? <b-y (14 fyJi) J^j cUf'* (^-^UJi 

sJ^-X^ LaJ-J l(*jL*Jj S' 3-S\J4 wJ^ijL*JLP jt (^*v*Li-l 

jl 3yijt aJUb J*i Luajl y?y*w JJ ^y£jj 4^_«Jrl OyNlJl cUjI oldjJL±Jl 

.bLf Ai^T ^_U ^4 j JalJt / y* «Jb*y ^ Jw**y ^1 ^ 4 L&Jaj 

,4jJU» j ^y-UJ J^UU y>yoil £p^ ^!lp iUtJ' jj]azi\ ^Ul* *Lqjjj ,3 

L^-j \-Lg SjylaAl ^ 1 p <*Py (obH) *j^laj J*JU .4 

C^LLijJl la, ; t7 oLJV^ ^j-4-^J Jj j ji^ otJ^t) ^ i*Jrl 

y yL^J ^^aiLj jt Oy« jl\ oLJS^ JJj AJJ jirl jl A/ 

.{£ Aj yLiM OjI ytLjoiJl 

.^hjLU yi oil j ;y*Jl i_Jil£j tw'l*j-i3j tCnJjit iLtJl Jylalll ^Ua^ + 5 

+ * » 1 

Infectious Agents Ajj) jaB J^t jaJ) 

j> bjj- ( 1.7 y. r ,J ^_sJl Jj» 1 ytJ) 

J[ ■ f? Ll jbp ^JLp 3j■AaJ ' 1 y!xj j tAjllS^ Awajb L^-^r'ij ^JlP^j 

l i ~ •‘i • || ^ ^ * Aj ob-lftiil j y aJj 

JuJ? 3 w*jJi j .> %85 y 3 

^1 ^Jk* _jIaJ V b bJlp'jj ,j^-T ^Jwail 

* # 

b blip * JjU^j J jhN jSU t _^ r 3 jyb <j Jlp ^y 1, 

,^JlLJ| ydscjl w -;—j ^pUjJ' —Jl JiJj5" ^ Jb til*/ 

0 ^ If-C c njy 1 ^pbL^I J^J I H -. J \ L-rt'^jr^ 

* 

1_4 yi-J U o^Ip^ Ij}\j jhL Uaj£\ kLjbjJLjJ^ *? m *i^J by -•."** 

^pbli l /*Jij^ y£- ^yp^j J^ 

*i - ■■■ ■* 1 * t 4 jLjl ^J 3 iJJ 4J (j JU^S( 1 4pLl^ j O l . ■ ■ ^ J ^wuJ^ 

yi s-j^Jijl ^y* %20 i—-*J jUJ-L ^^JbJ^ 
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k_ J 1 ! oU w-jJIj a\s*J ; 1,7 J 


a jJj^ 


t^JLljt tjjjS ^ 

wiJUtJ 1 i^yuJl t^ytl J\ yuJ 

« 4^wlj 1 ' (( JP»I jjll jtL~£> yW* 

.^UajJ' j j* ..fiH t^U jJ 1 ^bSf' *-j ^yfli 

■ £f*V 

yw? L^t-UJkJ' 1 oLJ^kjJi jjl 


AJljJjJl Jjiljllll 

AJliSf 1 ^JJS* 

./Hi ^j^aH 

<jyj) <pLJ] lj ; .b yjjiiJl 
tZ^L* tb 


* Spina Uji^li a: — -Jl p * 



ijbyjt yi y i 

*«-**«£■ njyiAil j*‘ ,n 

X 

w,^jijiij ^^UnJi lUjd.i.U Spina Sju-^Ji 1 t^- UjJ 1 

ij\j^\ 


*~‘ '. _.» : ~kJ 1 L*i jk*J'' 

*aJLHi oLhj.»tH ji»Sf' <—j j-jc- 

J^jAJllit 

. j'J ijiJJ' ;^LajJl ifLL-4v l>jj'l VUutjl 


. JU*j\ t tA**Jr' jjji'IJuL' k*jy\JLM 

(^r^*) jj^ 1 -^' j~* ^‘bj 


A-i J/2 J A^p- JJ fl-i>ri 4 <Ji ob -V-2A ^ w^jSf' '-r , ^ p dL jyiUJl 

4JL*hdl aJ^Ji c-fbjJLiJ^ U1H ipjjJi tc^Uyuili jy-ilLli 

. iJuti\ oUjjdl * 

,4±JLJt *-j aaJLHj JJL?^ ^Lpij^jsVV 1 


w*y* ty*J^ t^aJi^ J^^ 1 ! ^lySh oOsuIa 


,^JstJl J) A ■ M; ! tA-S"" t^4 M wtbj*X^n ^ill^- 

iL fJ,jfl]l B1 i ijfyiJ' A*JLA7r 13yl^ tA**i^--i jjl AaJ^-La 

l —^' S “ V* 

^pdJ-'- jUyjw? jib 1 lA ij%^bjjillj ^ J^bpl 

. a^Jj yjj*P ^ t 3j|j-iJL | i wl 

tpjjV t A*ps-J AJ3-J WJt ^jjajUW sa'lfj Jjjj 


ACE 

o*ir_p 


(A JyM 1 ) Jij&SJjCP 


'<•? 


ndjJl 


ouJdi 
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.^UjJl j-UJi 'tj-iJ ys-l 

. IwJf- 0 U 4 jaJ' 

5y*Uw?^ ^jtji .1H t*jySf' iJL*LiJl tUoF-Vl 


j l:...^T - t^Lp JU?^ yipijj ^jJli ^j^_j j*^ y ayiJ 

. ji^ j| - -- ■* 

^_;Fiij*i'i L_j-^*iSn L^-aixsi O'L* 


OUj^s y * 

i^?r jijJjSf' 

(Jjj 

(DBS) Jj /»—Li3 JA yUi 


jJi ^jSLJi 


j 

Sj'j^l Jajij j ji¥l CjLuijjjii^ tf 

Other Viral Infections and Hyperthermia 

Jl£]1 4 ; ^»-li 4jjJ'^]l Aj\^a^\ JLrj oL&j-£J Juij 

tl)l 4-jl CjL>i1jJL) 1 jjSu^t OOL^jjjftjjii Jb^V^ 

, a«s *&-ja j*p oj <a.-^3L*tyOl auj> ^y?yd! ^ -H yj3 

^lp jpk L^j^p *\ 4-J1 jjJLit!^ ^Jp^l^Jtjl dOP aJ^Lu*! jj ypOj ^JUl ^ic-l .*ssz\\ j**L*Jl jt 
y ^fcjl ,^-L —^jA ^ ijl J >- S' ULjt * — . Ipyi 

a* jj.t.li spina *.»**--■—Si ^ r^UoJi ^Lp a*aj^ il ay^yJLS y>ydi ^p —Jl 

JLaaI^I jU y?l^*^1 JJ AiUb^bj (JvUfljl yw?^ ^Lid' 

*J0 jOjj- ajiy»- P LflJ j\ jJjJ o' UjL*Jl ooUL*-^ aipL*J' y*l 

jjl wf^d' 

* 

jj jjp ^U- yill pb Li-j j j L> y*s* t£ y& jjij pli y«— j j 

o'jljjJ^J _laiaiJl U*M^ r ^ ^-Us? Aj- jJail j^P ^^>JU' 

* 

i j«i^iil jjn -~ oLi_jiJ.l «ijO y~sjJl jw .ij jjj.' 1 4_iy,u 


Radiation ytA-Jj 

J: i M :-*jj tljji bwl* '^•Lp Jm UlSj aj yl^J' <pJii ^vlsi 1 ! ^yLJoJl 

^j>J ,Ji jyJ^ ^y^ - ' L'"*^ w-j^haJ' ^jA JaJT 4jt-jJ-l 

ajuJl ^JV ijJjboijV' ^P Oaj j ,Ajt*if^\J ( j>ydl 
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jj^ ^_Ha-L* tj ** ajjJJI aJuIaJI jb>*jbl y \jtJ* s ^ ^j> jAj 

ojJ^j j j> pi* J*>b^ 'yy VUi?i %25 ojJ^j %28 c—Apr! 

i # 

y bu*^[l ju^ * .^^5"yi ^ ..ii^w^ jL§J^^ J-4-U $jbj-i ^iVj w ^jihaj bijJ* %25 

% * 

'jf L^y^j L*ji A^bi^l b^bi^ Jj O'V^-r-J Jj js^y vM OlyiiaU IjJjh* *)b*lp 

, ob *JLX 

* * 

Chemical Agents AjjU* ^ 1 J*»l j*JI 

^jJ objJLljl O^-b-j, j JL«/jl^ 4JJ| aJL^qJnJ^ jjp ^JL4J 

y"jj 3 j^li ^Lp 4jibcu*l aJLj yaj ob^ 1 ! jjJi Jaa* ^yr {^) ' 0)rr m r' , '- i 

.4^ViK V &j>«£~ blJLpl Jb^fc .i^yj 

^jdi^ *1 ji 9(X) Vy jJb^ Ji ^a U' b)b a-jA* jJl ol—#jjl 

l*La A-4^ .ylji oljLaP ^jJjLij i j a %20 Aa_ai i3b_& * *$'^1 j£i 4 JjUJT.j 

AJLfcjtSpuJj aj ^ja L***J ^JJLaJ^ 0^ NJ Jp4.*—*1yi (Jb^JtLu-V^ 

^ja sjuuSfi Jb*^ ^L«yjU jj ja ajL * jaa *Uj' 

o'ib- j o l 4**yJl Lilli J 1961 pip j Ji>-jJ ij , jUikU 5jL4allj ^Uyll 

aJLjp^ j^U jJbj t (0'y ^Syr '— J W P ) ijy*Jl ^lijf j\ ^3jji3 

tJ yi i£ j£ J,] aJLa Oil Ji^ t(1.7 flb?b ^ t j * 

j j->jJLiU!i SiU obj-*S/l JUjo- 1 wiLitiTl Jliis'AJ 

jS -Saii J;yail 3.WJ...J1 4j'>bJ^ C-i-b^l JU* ,^*^1 jS*\y* 

AjLiJlS^ i J^ 1 ^ S*=^' y^J ,^ibJl jSr k_. »*2 

. ,**\ ^ ji oJli *b (.IjjJif ^ ..^tIi oJliJ 4 j 4all obaysLilli 

jnj j^;i 1 yo obUia^ julJt ob ^ 

b obl^iii ^jJ fjLSJL^J ^—Jb jj^iUJll (jj y v ;. . Al t) 

# * * 
objJUtJl ^jA U*vtj LLl? jL^vj aj^jj J^ 1 vy 1 ^^ J% jj 

J^ - ?r iLi ^ _z\ \ 
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•* j 

3 U*& ftJli jJl TtU)' j[j . Ayy^ ^ijSilJLAlj jjjiUJj 

u yS' kp *J y 3-p^jJ' V^ka)' tobjXiJl Ukil ,ib jjJbiJl ^r'r^l J 

^jIp ijuuiollj ojsJ>3 obS^^U) jiiU oiLiailj jbfcJUJ oiUoit jb 

> 

^j./.JJ1j OUJUU OLj Owfcjil .aJUjI-I oU.,.rt* ^j* 

AaLaiII 'VJ tijjLjaJL* oUjby^lUH Jj*V^ Ot ,*-** .obwLkT 

.ju jiiai^' ^lp w u^' aJl* ju u-p# 

ojULjjsAI^ ^Ujl obUa> JUjC^' ^1p c. *■/*j 

v>bj»Li O^j 4-iLzw-l * (j*^jU)l) ^LjjIgJiJtj Jmpv* 5~j^jbijjJbCjU 

^jw5 ^XLoJJ %] 1 * tOUb^jwlJ l jw? ycdl % 12 3 wJ-i?- i*kX* 

^lp 5 ujU^**4 Cj j^tl ,*Ai&I^JLjll % 2,6 aj* 4jjUlb -C.s - s fT jb^ j jjL^JLl 

^jJ 4jjiJb *\ ^jLi-1 1 XA 43jpJtJbll AjjJL^ ^jA iJtJJi JliL* 1 Aajj 1 h^LjJL $^L;_} AjLdw*j>* 

. pUJ* fb jbJjl jJjIj ^_T!)0^ ■olpS!' Jut 1 

0 f * 

.slJJS <uU jS. tL^J 1 ^>* ^Lia** jj 

3 Uljp (ACE) tV,V~^jCjiS/1 C^Ua-i* iaX /*• t*..^H objaib^ 

.L£y*Jl JjLJl Juirl Oyj 4_Ltjjl * wJ 

j' A^ball W^ji£ 3^ jJli-l 

t (< > s^^' 1 goitre 

uy*'wU^*V' obUa^j (OlijijJt) j jULJu t(^wt!') ^jwpjijj 

3j|Ui) oL^UjUSI^ *|JaiJi oUjJLjf) (wilJfifrV 1 ! CjU^JlJ) 

JW ^ tI| Sji'lJi OJb^ JuJj ,( |Y t(A-lU^Jl 4. ; tall 

JJ b ^ 3j L^^ Jd! *3>JZ_ ^ L*J\) \ b)b 

jzS' obX L* bj 

^L* 4*pUj^r^fl Aj^^Sl' J^jb - J^rt aju^ 3 JS^Lil^ £jAJ 

t(ibdl jLp jt jtJLl^y^iH) PCP ifjJL^UJl Jpl Jjt ^TUJ) LSD 
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wol y- jJj ,^15%^!!^ Jj£*fsJU Uij^jjlllj 


j£*^ ji^ Jiij .LSD JUju*-' ~up ^ ^— _i ,. ^? . *J li jL^rl LSi 4 .^— • t 

* S>t**iL* Jk*J ''if sla**^* oIpLSD jL*xu-l jL 100 y 

li PCPj Ij^^J jit y~L>* jL Otjlj Jj^O ^>ry M AjLL> j£ ^1p* .Li-pr 




V 


J SUj'^Uc. Jjtib . w' J^ j’VuC ^La^ JjiU . I i2.7 

j aJLpj^ SLii JUL'V^ tV ^^ LilS-^ 1 y j^i^J' *_^-2s> ^y . yA -1 


,4*jW( *jLU' Ja-jt j 4J* :Phihrum ® 
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*jJJS 0 ^£j jt cJjJL^ b^P ^flJb wk J-Ls ^15"^SsJt UU juU 

,c*%uk^S r t y : .-AU 3 up^J aj^jL' 

* * 
o ftJLft .kiiiiM J^uSnI] i jS \jjt a^ibc* ^ju y* kLjjl c£ 

JjUj jj Jj ,(2.7 jSskJl) (FAS) oj*yu> j*Jl S ^ L ® J ^' kkck 

^ wutjl JL^jc-U j^JaJb IjUj -Xi L*J-I (.Ljt ck- ji* jj^laX, J^ptXJ 11 

■kj jll ^ + an ll jjkJ' jk-k kJL£ ji j^Cj J_p*SJU IJb-r —>- 
^ hj~* ARND £* FAS ^^ 'J^(ARND) J^s*£ib 
.^LkJl uk*dJ l~*> J0JJ3 j* i-a'llj 100 1 

j-kt J .^4^j co^b -A*j yb^—Jl g^-U kjj! ^ 

iC ^,i ■"cb cS^ J i J j' » *.s -^ t 5^) |i*->* jO 

A OyM^ w< ia^ -13) >jtj~?ij}jl^ jb ^ AiJj 

* 0t 
jc^l j!>kpl j\ J^kpt *^L ^_iyu Lsri j£ UjJLJ —J 

CL^jii 4jJli-t wLklt ^btL tA J^Uklb 

CaJ^ jJJ ^ I>-jf , O l* jm^jJ ^ ^jA k_C (j^ CJ^Nj 

£AvkJt ^Lp ijJuJl U> Jj5sj Jj oLlJj y^(! J^* oUb^-lj J\ ^jA 

Jl*pi i£^ _dlj o^Jutd' oU**U*iJ! ^Ip 

8000 <Sy£> b o'rt* -*^ J^j 01 4^_£ C^LvilxkJ' k j> j\ jl jyZJ 

jt *yj ,ci kkis^ yU ^JLai' JuJls^ Ul tJlV^ ^Lp A Jy*kk' j* <J j* 

-Oybucil iXsi ^jA cJj^ 25000 jsJbJ'i cjp otj 0 tboJjJl 

j f 

Hormones CjUj^j^jJI 

^d ^L*>-l f.Uj' tjjiS^ Q1....1; jjjl j 0 -*J>iJL^l Jut) S^Xdi' J^' _i*J' 

* # J 

sS^JiA cJLai ob k*Jl ^v* ^h?Iuu-^- jjjl JjtJ^ 

J,l 4JJrS^ w^bj j a y&l]aJl ck-Ldt tLiapSCl A^ry ry a oV^~ cJUx**' JJj 

ol>jJU jit^dt ^kJl o'ijJLkJt flJLfc ^jLS^i^t) ^^jjl JkjP 1 
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4j yijJl ^cud' pbud ^ Aiki£ 

oIj y*j$^ btbaJ' ^ dj;;jl jL*pt 3 J^-JUT Liuil a**-jL>- _^p ^ SjdiJl C^UsaIi 

3^ja 31 adj^ ^Jp^-JUj jl <-%■ *N^ ,jjJadl vZ^Ll^P r-i , ;i . .,'a > ^—ill 

.^dUdt jl^U 3 *:ijdad' ob j-UJl ^ 

**d fJb*l*J ^dJ' Jjl ^jLJ ^dPuJ' Cf^J db i-L» ^-r^ 1 

3 > aJ * fd? jJtJ ^ 1 A -fc***J 1 l_C -d lY-^" i-J ^ ^ 11 ^ 1 ^ U Lli? j*i* Y ( 4aa-J AJ jJ -L? LAa^ ^ 

AjLj? ji\ c *** v OvW a j^.,.3 1 ! t'Vj-* ^y* aJLp a**-J iilia j( 3 JU J> J&\ [ 1 ^ 

^1p 1 ^ ^yi w-^uS^j 1 ji^ 3 a^ap- o^l^ wJ ^j ^uii t$jL* 3 aJL*LJi 

^abl p_£jJli W-^ Ui=tJ l j^£~djl Al*r^ wl^aj j' 

jliaip^ 4--«J ^bjj N w?li^ Jb- ^Lp^ .ilJ*Jl ^UaJl 

.JuUili jbpM 

^lp IfcjJbj AAuJl ob>-^J * 2 - ^Lrf^jJb ^IjS/l adj& 3 fL*JJ^ 

JU^ U^blb j«m wJ s3Ua_Jt $\*\*u ^yi a .» tSi^) ^Jl JJ 4i**^l 

jLp*!- 1 ! tJ^bjtddr *_^ 45"bLJLllj ^*£3' -Lp *fdd^ jL^d 3 W^La^Jiu^ -rll>ilJl 

aJUJI 3 ^^' ^JjjS/I 3 (j^Jl lJuJh'j ^S’' f^bo jt^dj) 3i^s5—r-^ 1 

La j£*\ ^\!>Jlzj ^ "lb J^'j^ 11 sdi> ajj jd 1 ! oljoLdl c***±j Jd 

4-pU^J^ i Ja\3 c^LJLa-^' ^ 

obr bu& ijJl±- ^ W iijj^jlJ^ OUjU 

oUj^^Al cbl^" ll^ ^5^ ^d-dj 1 ajdj Li Jl jiJLlJ j 4Cjbsr ^*J>r 

jJJuJ^ -UP AjjMijd' oLhjL- njaj w^srtj! ob^JUtJl i^. ?t ^T Jj^U i».dVidl JdJ ^11^ 

J^^di! J jd-5^ 1 ^ J j JL Jj5sj> Jp- ^ip Aj jrv^sd,^ jLipV Ul^ j-^3 1 .0 Jfjdj 
y Lil—it 3Jd bdd-' JfbJLJ' aJIp A*—j k^„ : .-.-j J* A^UJM 3 dbjJrlj 

3dl sfjui-' 3LddJ! ..^i J-*L*S^ ^Li' ^t^L Jb- (3' l Jd'J tLfijliw? 

,J^J\ 
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Maternal Disease ^ 

y y A s . — 1 v- Ubjl *JA ■ . * 1 jf^" 11 *^ ^ 

jLUisU aJL* J^jJjj! Aa y* j 

^1p' a^-J cJUi-v Jij .C^b ^Sv-J' J^P jLii^ Jit* I 4”3 oL.^CJl JlftW -£jJ 

JlSLt^ j .aL^L? SJl< Jll* frtJLjL obUaii CjLJ biWl %80 

.(sirenomelia ^0jSJjl ^^ ^ Ala*-^ 

jb ^5- J i^ y^\ j' *-* & (O'ijJUiJk dJLA /pp 4jjJ*Jj yt\\ Aju l J 

ijj» j Oiyj .b**-^b* ^L*Ip V j—J liiJi j C-^ jS^—jbp w’NA-J 

* 

^jJ p Li~l*^ aJLt ^ aj*)Ip JL£' 

J-j ^jA aJLp w^lpj^ w»^bCw « V d.jl ^ 5 - 2 stblJifT ^ 

| j^ij ^r*y -b jr> Jl>- ^ip A^rbtl^ $Jl& ’jSJj a A 

A*iu oL^juJ^ u)r>- j! ob^^-^-J ^1 p jJuJup oL^Iji O'jij- .LiJLtjj j»jl5a 
y jli slXSAJ^ 4 _—-m^jJ \ jbgJ4j aJL*ji1 jji S^j Jap iiLUiJ yi ■/**5" jS jJjJ' ^Ip 

-s * * * 

Aja*i-1 yy jJbLl ^->3 jJJJJijj *)b*lp hJLrJ JU*^I 6jy^il oJ^ jjjj 

*^wL>^ ; , . * 1 ^j^jC JjrO jIkvwj^jJ I 'AaIa*^ j^P ^jC aJL?- J j| , 4 jjj^j—L i JCP 

U3« lJU^ y**?' * ^ijji oLS" jA a>Ju& ’,» j ^ySL-J 1 O'L-iilLP 

j\>t**L* UjiL ObL^aJ^ 

* “* 

jjP jy* b/y^ (PKU) ^Jy^ 2JLj ^bL^alt wjL^-V^ jj .O^S aJLj 
/J5 y Jj ^ uy*i/^ f-y^ 

^ b..:il ^*li^ ,aJUJ^ wJ ^kJIj JUjJ^ w-» jJL>- jCa^P^ w-^- ^ylLai?' 

Jhj* A*^aib aJiJlp l> ’t*-«j ^^Oy 1 ^^ aJLj obL^Jj 

. jl^—Ji ^ m*p jUal^i ^jjJ j;.A 


Nutrinonal Deficiencies 

J^i^p Lib c^-b -ii ^Lw*Lui!l jijp! U.;...^ Vj ^LuJa JjjJi j> J* 
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tU^bj \j£j>y .aL*+& iiii ^1 p JjyjjJ J& Jj ^jJ 

obl^>- <lbL oli^Ua^ 33 j^p jp- 5^L)i fckjill cretinisme 

a^Lilj ^L*- 3 ^ M AjJbcJl ^ 'j' J! js-^ a }}\ iJLji Jb>* * >t*il 

t-j^ <UU- 3 ^ $»«■" 

* „ 

Obesity 

29 j>Tt BM1 ,*-JH ibT ytiy. JjSL jl Jj-I Ji fcUji Ji^; 

|irsr b*-^ jlia^-l Obw^ Sj^j Jj 3,>b jj Jbi*l aJuto 3 b^jJl * 

pS/t otAiu*t ob^ jla^b ^3^*^ ^ b^JLxJji ji jy - ^ . T; *na«Jl 3 '-— 

^y>-S^ JaIjaH jf 3 ^j_jS^jJjJb SJLbcdl 

* 

Hypoxia L- paij 

.SjyJjJl ob^*-^*- 3 4jjliL« oU*jJU ^y^JL w^Jb^J 

^v* 4Ji a-* .yiJU otjAJJ 0^3 J'3 V yiJ' 3':^'■" *Jb3l wJLS^ U_3^ 

0 ^ ^^Lp j> y*~^j bj_* wj»^' oUiiyii 3 jj^^ijii jul?S/i b)L 

^P *311-3^ oU&^oJl v jij, 3 aibj ji ^3 j! y>uJt 

3 ^-lj tjb *-*2 LaJ^l JjJL **j}* <JU ^>1 ^t obLsli aj^jl J Ls *iJbb ^Jj iibJs^fb 

.4j>w?ljy 4-JJl?^ oba>yJLJ 

j - « 

Heavy Metals J Ujill1 ^jJU-aI) 

^Jlp pQkJ jjwaiC ^ j*}Ul obf>S^ Jb Cyl 30 aAP JL> JblJl 3 b)y^-bj' iaj-'V 

3JbiJl i—ij ^.3P y^' 3r* Jj^bu 0‘JuL lyJy ^*^2 j ^v* kwilUj 

jjA 4..*.jJrT y>P_J 4Jlp 4>—; ^3^" wbb j^ O-lii' *^iJ^ O'y^i 1 ' Aij .^pUjJ' 

3 c^y^N' aU*j Ul*Lu* 0^^ jj oJL? 1 ^ 1 - oi oJl5 ^j ^j-fc* 3^0^ 

Jjb bf ^ip yp^ ^1 ob^>*V^ ^ J 3y>^j^ oULm^JI ^v* jbL)! 

3 Aiibf oUaJ-^^b* O-U yt* Jjj .ol^*^ ^ i3^yb A*^b^>- y^"^ ^JjS'S/l 1 jl s5*b" 

Jjjji ^_ji JjlaiJ^ O^-OX. ajjdl 0_4*^ j UJUP ^5 sj jA^\ aJ>uil ob^fjJl 




l ^ -<-u yy >w/ 7 y^aA^ 


il jlyjl 3 4jLiv* ^ ^Ip .jgjbiM $0 j& cJjLJ f* ^jjLjJO 14 wjOp^j 

w^l yLiiJi ^Lyc, o^jui! «-*-£] i y>^ oy*V' J^bj -*jh JbibSi v « —.^y 

•** 0 " J* y 1 

«■ , 

.y^a*]' CniL^La^bjj -u* jJ' b*L 

MALE-MEDIATED TERATOGENESIS jjO U.L,^ 

jjijpij! jy Lb* ^j ^j**JJ ,0Ob o-Xp w*jbb' 

obj^ii^ wJajj Jij *4jyiby 1 ' bOLibi J5 yUJ' —j O' Or^- *’ bub'yt^j b^^j 

J aJUa-^J' c^LjOIU jJ'j ^uJU ^—y* iSjt^ y^jcdl yb^J' 

• Wj-jJL a^*V jJ' Ojj .«-* 5-jLalO' olbbL^^b ^^Lf*jilj ^n_>-J liIK 

*-0'ySl' WJfc^ jUal^-l 3.3b j, J *)L*Ip fJLiaOj L^jnSf^ Juu jt 

w?S^ ,3 £jOJO OjJUJ' AjXp«y' ^jlyjJfljTr * Ojti ^L+J^hl* * ^ ..i^wJ' 

AJay^ili y^y Jiiij' oi Jh ,yVj ^*?*■? jul?' ^b4l 3 y —\ JIp jda^' \$ 20 

# 

O' ^>LJLa^Ji h. . , , .■ j ^jdl ^juJ' sb>_^iOl j>j j3J ij'LJt j^p Aj^jf i_-H>Sl' 0^ 

^jjjJ' j S OJ' Ob oLOjjJ' o jr g-t'_j ,jJ'jj' y>Jb^ ^ Ol JajO' w^Lb Jjvil j! JjpJu 

0^L^-* jLii?' y jJ^j Ob y*.yi y> jiT* jUfl^-t j*^oJ AiiVj '-r J J ***J l_p_* 

CLINICAL CORRELATES <ijij** —l&e 

Prevention of Birth Defects t-Jj-AJl j* Ajti^il 

* 

a- 0!. Ttlllj O^jOL' f-bL^ .iCAAJ jh^' ajL^jJ' ^5j: 

f 2 

ol^V' r^Ljay , o'-bill Aij-bJ' yjajJ' ^UjJ' 

^J> a^bjL J-^^' -bwUiJl — ; '> < 3 i^’V' W ; 11 jjzS^ bLo sljbLaiU C->b^5^0' 

w^ySf' Wjy r y-j jOJ' bibO 1 ! wjj^jJi ^ ^^ y*j 


, iJjjJi 5 ^uJ^ ^ ;.-■ JUoS/' ^ icrctinism W«Lil' z 
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J *UJ^ J a Joe-* -*!■ v ^"'- ‘ **■ ai^AiAl ^—■v’S» ! ' 

!>*-!> t JLJj) V Jj k~M*J ^jA J* £?*^ iSj^^ 4JJ->SB 

^JlP yl-b*i Jl* ApL-jj JJ O^ta^Udb 4jlig ^Jlp ol*jl 

.SaVji' jlip Jj^' JbLbl jyjfj ,v» 4uU^Jl 

J*J4 33 w^Ut*y^ 3 *_a-a> < 3^1 w.Ja l l Ju^ji 

y * 

juuS r i ^ yu jj-jjj ^ip g w*£^ii ijjj 

J^Lj ^Jp 4^li 4 mm 4^ jL«Jjjj g^'.JJ 1 ^ jmP ^ IjjJj 

JjJl ijirbt^ 3 jit a-b^ gjCU-J^ *(A „jy*UgU ;u3rl J^AlP^'IJ liJ ljjjJ^JLi ^^ 

^jw?jJai ^Jallb Jbti jA* (wbj^jjJl -13 i^jJjg^JjiY') 

* * ? , 

3 1 Jl>t 4j ji Aj j P *UJl' oLS^g,! j] . w>l ^LLl^ aJLlJl Jbd 1 ! iJrbd. (A 

Ljj' olojJiJ* ^ww^J jls jjj oLf"jil jb 4*iJlA-1 jJi jUu j ?-Ly*^|l w4JL^| 

j! dJUJJ^ tL—Sja^t-j ^ 4 > 'iJj Jl Sjyws jJjjb bbyail jj SJ 

. JbJLi* jJlp cjLS" ^1 oJufc 

Prenatal Diagnosis SjV^II JjS 

^w> frU .^JCJ i-LP a^- g J-J U gu^c 

^ j £j rf U^j Lli^ol|\pjji OUp^j Jjjj wJJi 3 Lf. 

* 

^ jjJaJl JU <S^jL^ibj 

3ij y 4.^ ..tb jg^' oiipuky*^ ^ 

# ' i 

Li2jUlT aJbJL?r 1 ^-Jbbij^. j3jLj Oblrbtl^ jwsjji 

.0^ 

ULTRASONOGRAPHY cS^—ll 

oJG ^1 jJlgbJ^ 4aJ^aJ^ 4jw?b j\P 44 j g ^JUaJl Ja-Jap- 

iju-^ ojjfe 3 ^ *\ gg^ ^jj!l^^i\ j—g ■wg' 

# 

jU 3j -(3.7 JJUgij sJrbtil gip Trliii 
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# 

4JlSC*J 4*rj2 jj UU» ^ j y&-> Ji Al* ^-Jl Ajb^ia. 

3 Ob^-^ w.itf.H Ch'UL-^ 3 jij > 

* J 

y>y\ ji-\ %80 J]j 4 jj>U iLJaJt aJu> JJj .oL^ * 

. JuJ ^Jj 1 ! ^1 p a Jl»- 1 j a y* ^Jl aJU& 3 y**jli ^vwai^ 



.B 6 y. iai- .A t^—u^-' ^ 3 ^JUaJ' JaJa^ Ouj iii*i :3.7 J^-bJ' 

JL *jjA\ D AJ< .C j*JU Jl> 

3*aM ^ajLa^ i^juaJi b.b£ ba^^ib ^parameters ^bjUdt y* ^ 

3 b£ L ^LlJ^ aJI?-^ il 1 ^\ w-jLp $j>r jj l y^\ Ju*-3b 

lit 3jb j>r j> 4 ^a1i A 4.7 jSsJUl) 3 JuJi a-a 5" jJJS 

<*y jL*#^ JuJbstl) aAto ■Jj .(B 4.7 2Jj£*a .±1La 

- jy.'ti 3 s—*bl* 

Al^rt) 1 ^ 4 ;■ * ■ - l b l .».j^ ^ V * ^Ja 34 jjj b .rt 3 y*^ ®AA>tli 

A-^ubJl AL?r^‘b ^jjj-^3-^ jyA j JL 4jLj!>- 1 3 w-^b^t j Jill ^]±j J . »LP J j ^Jl ^Jjl*J^ 






fhJt jj-LiiJ? :Jj¥l ] 92 



J3^ 3 a*^-^ jZti i;wj .A :4,7 jX^J' 

*(S) *J**J Jilij' ^j-^aJ' 1 ^^laj I fty .B .^Ld l *Ujt (^4—^') 


^Lil ^>rU!i JsjJaJl ^Laj j^+jJiji ^*jJl .^Ju^Jb *3^ Jk\ 

^JJjy j be. oL^LJ iljLdJ tlJJi Jaj« w^ j ^j~j\£-\ 

d\j .(5,7 jS^tJl) JjaJ) tJjsxill J (BPD) JwiajJi 

JjJ>- ^JLp ajJuJi c^j" jjj* ** parameters ojLibdl aii ^JjcIi ^>L*LaJi 

■uy^\ j* 

jL^p^l 1 <*-J *-£■ iOjk^aJ) 3^b* _jl j?Ju.aJb U&JbJL>- ^%£n_C ^_ Jt obs>J- jtTj 

j'AjM 4(19 ^iaj*) ** yb£jJ b:—:—llj ^UjJl w»Lp^ ^_ ; ^a,w^ 

(11 J~ai)l v-bSJl -(13 J-^aiJl ^la^) ^bU ( jJaJl JbLUl^ ij^Jl aJLaJIS^ 

.(15 J^aiJ 1 jtj') 4_LiJl jLLiJl jjLh J Ur. ^ 

MATERNAL SERUM SCEENING jVl ^>i 

jjJsj ttil a]1>- aJLa ^> J^ ^j£* 

j ^ vV ' JyjjJl y CjIjL^-'I/I a-XA Jj-U 

0*jjjJt JJ J>*-b * 114 ^ w^S'l ^ A*S* bjtJ^ 3yjy^ cAFP 

J*±4 j, ^bJ! J ^ w U- J AFP jf'y *bjJ IJ^a j .U-ill ^ 
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s_Jj-;jSf^ 3 W?^4*P ^J^J? A-iP ^ _J .^L*-^ 3 * *" A*J l^tj li? 4^d ^A*J ^ 

^_daJ! Jjj3k j Aj aJLaI^ jJJ3 3 ^A*!* 3 ypl C>l3^JL3j 4x ! ' 

^*£JUii*jl ^jpsuJ^ ^jJLJi Jajj^iJl 4-*j^L>ji Aj\$1S (^jLs^lJ ^'yut;' 1 ) 

3 l-^jj J ' f* * *1 ^JjL«3 3 /\FP j£> jJ *^w* *jl3 

^L^^aJl oj'3*»La« 18 A*j*Ai* |±* w -iAj jLjJI 'a^ jU < 3 y*-'' 

j^ J—alt jjTj ^^LaiAlj aAA wJ-L*a~T . a,» ■ , t r^ Aiw^aJ' ^3 -Uj jt a~^JL>A 

Jwa-* jli jJJJJi , jjjp Jjj jZ~*^ J (aj j-AJ' 1 “^t 4 "^ 11 i—*1^ a^_?tj>} hCG 


jB ,t 

,,J%3r^ a-3Lp Jj^ LjJw* L 4 -A 1 J -*JtiJ ji L-^A 4*3 b pP A-fij J*J » s J' 



j ; 1*.Il i ^-Ujt JjjJl .A J>^r' ^-A*] 3 -^LaJ 1 ! ^^laJ J^tia j^ :5,7 

t D ^—iaJl Ja-^ 1 .C t{B-P) J Ju M -B • ~Ljl ^V't ^ JiJr (C-R) 

.F-L ^JwJi JjW 
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AMNIOCENTESIS JuJ Jj* 

JL-Jl JjJ JJ ^4^4^ J>* *y*i J 5 * 1 -^ 

v* oJu Jl b.UJj I. J* 30-20 jUJL. JJLJl ^ (A 4.7 

4-j^" a~+ 5" JUJLP J*J~l 14 f JJ oU j*w ^ 3J^-V 1 JJt-J' 

* 

3w~—? 0>^3 JlAb jUa£>-1 jjj ,3i-^ i JLp 0^3^ JSL-Jl ,j> 

,J*jJ' l-XA 3y*-lf AJibLl jS3 JU J wlL j> Jit J-&J %I 3*-Wr 
(juJS'i ^ : _ : -3 Oy jj>^) AFP Ll» aj J* Jp ^j>ii) JJL*Jl (Jub JJl£ * 

J!LJI J &U\ v^- f l£kU OU dLb JJ a*U^L .jJjT J^S'I jl^l f.y \ 3 
tJDl jjbl' 3 k,+.;.;ll 3 ^uT. JLJl 

^ AJLa>w<j3 l^^jM jb ^A^SUj «(J^S’' Ja3) (iiJ 1 jjJl C*OLJb*dJj 

mitogens Ja^' c*>C-b£ ^ ^ ^—Ju AP^jjb L*yjU A^y w£ ^JlJJJj aPj-w 

a^ii]^ &X& wJLk^jjf . JJbi3\ JjA JuJl jjlbl! ^ j! c.,L/a ji jJ aJ 1 ^ L^ib 1 34^*-^ 

# 

A*^ 3"*A s _Jp J^p- tib-j *-^>* bJj Ujj 14-8 A^jy^ 

v^ L* . va^ Ch»Lj^jj translocation *L*j^ f t J^> v~yJ 1 y.^li 

aJ^^ JJbwJl jj?_» (^J-*-P Ji*j .^jwaJi ol^jb-J 

3^Sf^ jb ^^uJ3 aJ'_A* -Aj slAL ^ 13 ; /ill J QjjJ^j ^3Lc 3 

^ 3jj (PCR) aJL--Ju*< JpULi J-JbijJl 3 


CHORIONIC VILLUS SAMPLING (CUS) cJOl'JA qU&\ 

f aIiSJI^JJ Jj^il ji ^4^' j>p flyf| A.j.^-^-U j)l jLx^l 3 >^ 

aj^ 3»^0 —J^jll g«Jl ^y* *-* 30-5 

JjjiJ .buiall 3 ^Ua^-V JbJ^ j\ w-^'^i j^P 

,1^-Pjj^ A-^^b»-^ 5 j 31*J'^ 3 UV^Hy4^ ^Aja^A a>3JI wJ ^jA 

&\^ 1 * ■ 31 APjjJtl 3 3-2 & jy^ ^ j^. ,.'T ^_. ; ■ mi jj 






AlA ^-y^vU A .jLy^ ^p^jl ./a^ ^Lp J J> Cj*j wAL^J .A^*^-l ^LJ L>w 

a .^_.,;Al c^Ulp^Jt jL^' ^■■ r ..^,i ^jyJrl jlials^ . ^LJt aJjUuI: 

J-*-4 l A* ^ip O^,,^LJl JjJ w : .«o jci*! j'JUJ jilaal 

J'j->^ w~p a^b j 

* f 

jl *^*) olp 4 jL^j a*^Jjj a-XPllS" aA* ^iJaj ^ 

^pij-i ^v*ji , jUal^Vi aJUJI J _j*j*JlJ L& iiil4 IfJj (L^j jj b jJL^ 1 c^-UaI^ Aa-jaiP 

A~*33 3f*r* (2) Uj AJ^M 35) f^jLM JA& (I) '^b b* O'jLl^V flAA J \^w: -- 1 

jl* ijAJu jji ^ (3) j ^y*y. 

l _jl_ / iaJ>'if J*b- (5) 2 * (4) .0^2 

.X ^p 

t * 

Fetal therapy ^LuaJl AaIUaJI 

FETAL THANSFUSION ^ ,j,*>B f oll Jii 

Ajj_J di <J^°V /*^ *-* j-*aJ' (3^\i ^Jb^l^b Jyjsl) f jJ' JJb jSuT 

^p A^bJl ^—^Jr' ^jJl yai oVl^- ^<^*11 a^L- ^jJ' J-aJ ^ ^ .Ui.Lt 

,4_£ jjpl a l aj jJl j}\ JilJUbV' 

FETAL MEDICAL TREATMENT kfinyW Lui i?JUJ 

AJjjJl AjL^^JI ^lii*j_} au4aJ^ i+ jaJl CjU ya-wbij ^^JlP A>rbt* ^ 

^UaiJ j\mj ^jSlc ^A^rUil JjsJs^' j 

^jjl>-lj a : .U il JjtljJb a^tLim ^^2ju j: -0^*^' jl 

^-Jli 4j _jjS r ^ AJUiajJ^ ajL?;^ J 3 ^LJanJ^ 

FETAL SURGERY <ln^Jl Li 

^XhdJl bSof ^ ^^Ip O'UUJ^ ^1 ^ r-u3 ' 
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4-JUJl JjtJaJlj &i\jj i jf£j U^*^j *<r^' oLIaaJIj 

N L-Jk^Pj wJjjJl *JlP Jyb j ^'! <£ j£ ^ 

£*&} dDS j U. ^j^rj ^ C^l>'Jp* J*U! *-LP iiL»j -Jd-k Jt>- ifl -^Lft 
^l£3l JS .'Jljp^V'j ^UapVt w r* *11,j^' 

^SLiAt jj+&J j * jjJrl aj It* J} vo ^ 4 j^. U i* A l 

?*lij *JU^ ^jts^ **“'.^1^3' w>ji^ Lf* jflJl 

*i\j\j ti-dijLi ^jUiJ-' J^iAJi --^Jalj t*j-^W* Os~^ *JL**3' j p*>-yi 
JUjj .3LTspina t(s^' *L*M) J} a—--$ 3l otiSl' 

Jp- ^Lali"^ j^jIa* J*2aJ a-U*>- ^ejUi C^i> 4 j jJjjl ^LsY^ 1 3 jk4^ oLxaP 

C*j)Jb JtfTjiJ 0*^1 jmUJJ 3-^Ij *^oJ fc >\iij 4^U^-l 

objJuiJi *Jl* j^ I^J ^—-*ajJl w»j^P oU' ^ uij . 

L^-SO 4pR.^flmj^ <iJs>^ r-"5»L^J jL 4>jL»!- jsP SJ^S?^ J' £-*j .iLs-JLi j>p 

j>p jj 3 *'^ *3 

.{527 4^JWaJ^ 119 J-oaJ' v Jajl) 

*LlJ_l^Jl 4 ^ U J jJW J 4x. .^1 1 4 jl4 H J j 

STEM CELL TRANSPLANTATION AND GENE THERAPY 

J“^ 1 a* ^ £LwV^ 1 ^ ^ 

JUl \1* J jT^^aij wijlt 'j^ JJ 

. t ithi 1l l 4j jjl oU jJsl^Yji ^pLl^ jjaI^ y? SJt^aI *JlU 4Pj3r^ L*>lil-i ^Ip 

^l; ijljyf i^yukUM^] ^Je\ J*\ 3 4i-U>iiJ L&j) 4jjW 

. ^ 1 1 in i^_fl ■ 1 * 

Summary o^aiLa 

(180 tL7 j-* 4aL£ Jj'IjP 

^,ua: —,cL?-S!l juyi 3 % 3-2 ^—* 4-iijU ^jL»j*LiU 
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t^UIi a^Lall oUS^^l'_j tjlsAJl ^ ^aJl obLla^j 

tJ_tJ-2 jJ J^* S^»Uj PCP 4 i pL*0?i-'i/l 

4l^* ^ ^ a - ^ ^lp jfrjbl! .ol C^L^'Vj! 


frLjt ol*^d' ^jiju ,^y?yci\ IjLa* UbJl <py*r^ L--UP j^aJl 

^53 (^Ujv wllfjl £ J* C®j^dU aUxu/tfl ® j£) ^±-\ 0 jSj 

id^y ^ ^JLldlj L^u\ 4jL</>U L^t* ^n-Jrl I 4 J J^*£a V>Jaj j ,iJJi J«l k**\j$\ a jr ^i!' 

44jiV Jph ^V* j\i5^ v* 0"^J^? *ij^*^^ J“P 0 j-*dl ^V <U*^ < Cjv* 

Jdyp Jj ^L*dlj» *LkS"' aLiil Jw*^-l Jt-i ^jlSy z*X? ^Js' X+Sj6 * 

jl yld j$Uj *L*jyaJjr <Jl>- jjC j**±Ali 4dbj£ j J* ^ 

.oUytdl v jj^Jt d&Lij 5 ~lj «d' parameters ^ *iJu 

^j-j^fl J ^**p l? Lp j' jSU rS 1 * w U^ J ^dSi' ^ ^‘jJ^ 
f ^_jiljt ■—i_jJr' ^ Sjj} <J J_ji W_J •<Jj>- 1 ' otijXi _jt ^—wiwJ 1 

4-1p ^ 1 ^-_*>-- 1,1 (.1 ^s-l . jjiS' (_S ji-aJl ^|;L>Jt v* 4-*5" i—.>t—J 

***-jJj oblpjil JUpI l*'j .^—lJtI ^tjjJt J-l*Jl_j i^jjlS ^^i~\ »JlL iUiTj 
Ahh*"1jJJ^ --^-■ - ^ 1 LVijd ^jip J 


^ *U*S« 

^ - 


Vi <£j£ ^ k l'y>r^ sU?“ ^Ip jlkiP^ IA olj-^ jtf' \Xj 

:^L U jlUi^V^ jp J-*-iJj ^(^j-jaili ^ vh^Ji eUtu^b) ^JUJ^ 

d aJLJIp *Wii 35 dy) J 

o' J 4 : « ,o ijdi fc* 


w^ 1 


.X ^ywaJb JaJw 3 'ya-J?V 4-bb>- jy^J jb 

A^sJT ^iaj wjJlP-! Jai^ ^>ZP^ Jidj 

r^ SJrljJtl^ 4J>-1 j*r* j^^’b 
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JiULi 

J i(AFP) ^ OyjjJ f £ ^J ^^ ^■#-^ / . I 

r// * J>& Jj-/ -b-l*- j.^C ^aSj f^-4 r 

. xuji - i / *^£ x (/ ^sljLz?^ yt L+J iU jAj 8 40 .2 

* 

*4/^ ^ ?jjfa <.*j^b>, bL*&* /^ ■'■■>- ^£5^" ii/ L* 

# 

^V* -4^” _x// 4*JjLdf ji 4jjJ}jJf ^J**ijjJi L* faJ y +Jf Lj ^ryjbf JjJjZ /Jil ,3 

fjsyA-t 

J* Jj* i f-AJM r AUA 
jtJ <^TjJ> 104) F bisjb Wy;s^^ ^r* £ *—-- 5^ ^ i* £*3 *5 

J U^* J#j . Jyjbf ijr Lp *ejJ 9 f l£^\ y iJfb* Uy £ ^ l/ 1 J ^ 1 ^iy 

fdJUi 

* I ^jb^buMj jJJjUJi Jjb& c^wt-' u/f -i/fip fiLijy kU£ ZjLz Sly^f ,6 

L*j LaJj>-1 ^ .JLiXijT" ^ $'/ *j£5^ tjjj fiz^L^fdJf aJA ^JjLzj uf *—*-£ Itf-* 

fU *jyJf jUJif 

j ti^y Jsj2>- ~i+s*l( ^jLJb 4 jl, 2* jfjjf j 

Mt Uj *L>*S r Lf*Uj&f Jf* *Jr ^jJa LfJ? jJ <fSjlf *JaI jyldf j U^ JUj>~b 

?4j Lf**+a:7 J?/ ^jJ^JsS 
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5^>J Jl 5L*3^L? 3 3 ^jyJl Lf'jb 1 - .4 jL_Ja)1 ^3^ 

CjLt^JaJlj *JUuJi 0'Ju3Ad y $ h.^. 7 3dJdS3 iW fl_>*_flJljj ^1 ^1 pUaP 3 |i fl ■■■JJ 

AjJlU3 «A>iJlJl jA+Jjj aJLPlij Vtiult ydtSl j iSj 3 A^*Ju33 

jXj 5JaP i->3a^3.' ^UajJl5" *UajJ^ ^yajy 3 J j33* fQaP J,! 

a**^JJi LyJ-\ Jl> ^Lp tj*J^ .(2,8 jjt ^UU*Jl 

^Lp'jJ^ 3 3aiJ' 3st*ilL *, ,^»:T ^ ajJLa 3j*.JaP ^dlc Vjl 

.libj-iji ^ja*^ ydl i 1?** j 3- : aJD^ 3?llj *(13.8^ 5.8 



j^a}\ _s^ J y- j ^JJ jjUi _k^.jdi pV l J ,somire *33U j jLj :1.8 Jt 

jp 

< 5 *>J jl^jplaJ' I 4 —Jy OwUl * ^ 'Vi.ti jH-JLJr' 3 *AidJ yUjJ' A>^jj .w> 

^jU-' g£yjJaJ' jlJUpl 3 S*j**jll .«.* b3* SlmJa.H C^jwjI JiL^^'Li^ ■ <L-* *L* 

* 

*j*M 3 aJjprjil U^Aib yt-li L*--j .-,3 jljb-t O^tLilP* 3 Jai^ J aJUl-br 11 j^» (^is^-jJl) 

.iJua**Ji 4A«aJt (AjJULAt 1 AftJaJl) JLLlil 4 j yjJi ] 1 Sjl^JaJ' wJ^ s£ 

Skull 

3y>- j fa 6 "P 1 b\J^ ^ *3 L fr -w.J 3 J 

^_A>UsJ^J ( pA^JiJl 






205 JS** # J-tf 



WjJl f'sj* jU^ii 3 ^ UawJrl MJi* :2.8 j£iJi 

<AJa .Jit fUa*Jl Jj 

NEUROCRANIUM ^ ^il' 

p. j^~\ (^) .vault r UjJL _kj£ ^^fa-Ul ^UaaJl 

.^_ji^u5Ji aJkpl* ,»UaP 

Membranous Neurocranium ^Uioi-ll 

^ y sj^ ^ JJUijj s,J^-i!' ^JLUO' ^-..^Ji *A * 

^jA .(3.8 Js J^i J 

* 

AJLijJl ^U fUajiJl jjA ^AP Aam^Jt jjt$Jj* *JsucH L^JLJji y L*jj! ^JuJ 

^jA j\j* JUjLi 4-J jIa eJL&i y^\ A~U 4.*laiP jJi jJi 1 

Uajj aLi-^ tbj'i jjJtaJ ^“jj .(2.8 _k*^-l ol>rb A*Jjj. 1 ! j^Joju y 

%a ^ip aJjO*- oULi* l fl-jUukl' fUojJl yS^J jJ^ 




tilt ftJJt 206 


J*A> 4j\^ Jl J ^ httli 



ydl ^r* w - ^.*&■ jjlj jJLi % ^y *3*8 J) ^ »» « ' i ' 

C/lJU<«J4) J^?wJJ j j\Jr\ ia**ji' ( J |j ^ ? ' 1 ) 4A-jLiij Ja—^il !joS/^ l(iJjiV') _*-t*Jl 

* ^ ^ 

Newborn Skull nUI^H 4 *> *> 

^ tU^j /jP Sjjjjt* aJ^I*UP L^j^aSsUJ br]rJ ,,<U ^LSa*JI j J& 

^j*i\ :U* jjjJUsl* ^—dlj sulurae jjjJd' fLaft 

i?ii; .(^Lii j! jj-^ 1 ) _jiii Ki/*+“^' jj-^ 1 ) 

l&j^U i( 4.8 4jaj jfr j^jjJl *UJl 

jjjjJl ?t***Jj ,jiL*iajJl^ ^jujUJrl J^janJl eLkll JUP JLar^jj ^*L*Sl ^ 

Jbu iJLiJiJ^ ^LjojJl J^ *a£^|jJl <-bjl ^iJb ^Ua*JLS 

^jr^Jr 1 ! yJ ^JL-j SjL-Li-l jiJLJj Lil^L* Jj 

* 

.(w-4.8 a jywa^ 4*$^ jJl SJiJflJLl a> 4jjliib \p£ 

j^jJL ^-jo^ »UaP j*\n*+ T Lfc£^ Jbu <hjl? $iJLbP S*^ 

J^aj ol 7.5 J JjtlaJl Jl n^*j . jX jj5u ^bjjl J* \,+. 1 .*«')l * t 
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'j*** o' cfa-j ^^ **- L ^ i *' Si * u * j ^* 

Tf**~ b| L*-s oo^fjll juj jjN' o^lyuJ' ^*L*V jfM-j' 

# 

. L» ..U ,_A*vii) ^Jj^b JajLiaJl jl£" tjj t*-ij t*» <■;;!'* p~*i 


*♦** j.^ 




*W Jl*» 


^Cj«J 


v**JI jj& 


^'CjM 


^ j>l 

W*-*) 


j^a 




jjUJii 






jjtijsJt Jk»-V . V ^ jAi wU-1 .T ^ J**i l JuLil Li* oJ^l 4**^ ;4.8 J^-iJ' 

^<L*V' ^jil*!' Wj lii^ljJl klJU)' j-4^' ji*j *-»U*S 1 

.£y,jl sLs- tUj' jjjJ 1 ^ ^iS" t L ji; 4 ju*Ji * ,'»'■* jLllj 


^jj^ L&UI ji ^aj^l L&ill 


Cartilaginous Neurocranium or Chondrocranium 


# # 

t(5.8 ^ bAP LJX> JjjyJajJl ^^rwij 

aJjJl ^JLp ^^JaJ' w L**U AjjUdl ^b»1 *JaJ ^_d' tLilj j\ 

_wajjl wiydl b'!)^ j> i3~^ t^S" jJ' ^yj' y* J3 S-jibtL 

^y* Lt::* aX* aJJ ^—J' wUj U'* .notochord Jj^ysJl pL*! <Jyj—a^, 

d^Xij J^ai^ ^1J^) jjjbaiJ' ^jL^Jtjl jy>**D JsL^jlIl joS 


. J5 ~Jojtdl oljjU^aJ' aJLa bjLLP aJipti 






iljLU j ■ Ji ^b^iil ^ J^a :5*8 j£-Xl' 

, i (^jjV') ^JlJi^J 1 ' ^jA jjl ^ 4-^ir 1 ! w*li^j£ll 

jj^jf ^—d! ^Ua*il LLJji t^Ljl ^jJ j*ll c.\jf\ jL*Jl 3 ^ — .Ji-^-i 

fl*l •—^—r- 3 ^' ^^^ r^-U ^jUiil ^^ ^jUill 

j* WU)i aJw* 0 j5j ^—iii flk*J^ ulj :(^JJ4 ^uf) notochord sp/& 

^ t.JU'UlJ 1 ^ jjJwJJ 

oIamoJ' ^\ — >-\ ^jA* J^JyiU j ^j* JUUJl *JijJl gUpU J^jJj 

^jUajJl ( lJiJLiJi AjOpUJI 4>»*iva,ii ?l*\ ,{5.8 aJIJUJ! 

^JJjJl ^TyJsa*Jl —?!- OjSu) w£L?tlJ' J*il j *-* t* dip^ ^ iJi 4~*l>sjJl 

*ux *Klk^* ^jJL-^1 lJL4 jfsJuiJj . ^Jlp ^bydK 

*J£jl ^ =L*Lity SibU Jl *JlH\ <iki\ 

* *>* 

j_*Sw_j .5 jo^^ Jl_*- ^ ^JLP 













209 yifrtj 


^ r Ll^-1 l£^) ^ Ajjbd-J* ytS^Sfl ObiU^J 11 

, <j£-UjJi » jaw It ^jA L^i-1 4 JS- bJLu (_j£TJJ t ^pJL^aji ^ LJr! I ^ **"4* LJ-i L*l^ 

>j-ijdjji *AJLijb-1^ Aj ^^aJl bgj^- bijl* aJj*S|^ J y>- ila a^i (JbJbtJl J L*1 j> 

^ -b vUiU^b b*-^* 15*" 4ja**AJ^^jL^aJl *^» JLuj b*«5 JLjU jiCil a-X£ 

,(5*8 J^-^JV) JLLP A*i>Jijt wUaP-S' bg-LP jJL^aJ 


VISCEROCRANIUM ^ 

jw d Jjl ^jA Aa*^LwkI a a - /j i i^aJb^j tAjrjJ^ ^bbiP 

Jj^' tAJ^’ j* ^i} -(15 J«A*J' jiaj') Ol^jXi 

^jA ^—&rjJi ,iXaJ! <up Liwj k^aiA L*L*l -^b c£-^J 

ij t^LuJl ^5^01 jjjJ' ^*jJr' b#lj ,{6.8 J^LiJ^) ^-JL^Ji ^ tJ ^ { 

^J j&- ._ fl . ^.X . ' j « A h . Jl fc^JbaJ 1 ^ * *j*&£- (_£^ ^y>^A j^«jaP 



^^iJl ^nfbj JJ-5" J^ir <jJji' ^—likii ^— Jbr l6,8 

^UiP ^ 55*jbJ*Jji 











%^, 1 j^ W^j^ 1 I. hW - J ! > . . ■■ t^ J 1 ! ^Je2^UL> ^ Tf7»Tl J 

,j#jNftJi *~* ApUjdl ^JU— i\ jjjJJ *dj^laJ' ojjjJl *^£Ujt c£-bd?b 

oLji*jl IJLj *■ (6.8 wbf4J^lail^ 0^-^—JUu Lk_J <jUjl <b>^*JLJ' 

^lll L*J«Ul abi ft; ^kJL^Uj ( £-^^ J? 4j'^I 

4-^-dU 4*iiV' ^UajJl 3 U. ^_*^ajJl w*yJl b*) 1 ^- ^ *>■jjt ^UajJ 3Jj$sM 

.(3.8 

‘v-^— t j^jJkV \ju* jS*j * _w2a)' *-* 5Jjlaib *jUl J3 ljjl J^Snj 

J jfcUajJl (^) wjbS/l J*1 _yi' ^Libbl w^L*J\ (T) 

,3jtji>' wJjJrl jU~^ ^ 4-JUlaJt A*r^Jl JULb^ *J^iJl 

CUMCAL CORRELATES wlfcU- 

wj5*J' 

Craniofacial Defects and Skeletal Dysplasias 

Neural Crest Cells ^ ., ,a*tl tJyifl 

J^Jil ——a*! 1 jP aUiJ( v* ^^—«a*J' wi^,*]' L*>\>- J^ij 

jC^V 1 AjjJL?^ & b^AjM O-b* ^jJjjji pJ^JL* J 

* * * * 

O' LJLfcJu* lijut aJlA O j&j L* ^ jy^ * . ^ -.^* 11 ^a l 

.(15 J-a^S' ^bjJ^ ^v* ^4^c^'i^JLiJl j jSj 

Crawmsc/iisfs tjL£JJVt 

lta# r*^^jf ^diw 3 0 Ji^slil ^ j*a]^ ^JU 

ij* t3UJbi^ owj .^UaJl ^JjuI jj bf JjLJLI 

oU cS-Ul w (iki! Vj .(A 7.8 JS^J') J si^J' =W^ v^' 

J L™J wJ^JtJ J jg U^Jk 1 Jukfyl \j*\j r L>- K^J jkJtl' 1 aJl4 

—J' a^a>laJ1 ^L*jLH) ^ ^ b^* jai-^j 

(B 7.8 

— . . ? ^,a,*J l dJUi Jj a,.,, ■^.■a.wjl ^aJLLjl OrjJ 
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J M^- u *..^ oLdl J-iii .^Udi vU ^ JiU .A :7,8 j£jJl 

4 JLL .B Lbt wip%i3l JSLjLu V j a^UiJLS' 

*^-b?«jj U 1 j^iS" *J Li .3 *JLi 

Cra#U0jy#M?Stom and Dwar/jsin tetjdffj ftJa£ ?i?%Jf 

j' jj (^Tlj) ij& ^9^-oJrl ^^*jt flAl I_tf :./all 

w*J^ ^—Jij ^UaP aJufc ^JyM^ .jjjjJt ^ ^5^ 

^ y^S' 2500 1 A-~-JU 

j* *57) ^^-Jt jj^iJ /Ut f UdVli J/\ jjjJdl ^»A' 

(^ijjjll ^-*tjl') La—(j-ty* «--*!_? •J*^j ,^+r* 1 5 * U ^ 1 j! ^ S M (°^'-^-' 
kz-ijJl>- JJfy jj*^ j£”Ui Wj -(A 8,8 
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<S 3 }ij .(B 8.8 J^iJ') i**t*^-t jt aJI^j ®j6-ai 

y vj'j ^s—di &■ /^. <ii '»^i H 3 * j 

aj ji^- 1 ^»^c 8.8 ^ t\j£\ 

* 

.(TGF-6) a^jj x ^^*1 ^jA 



^JVbun^l jjL. ; J~V ,^+Ji jjJl\ j /L JF»n & ^ Jib ■ A :8.8 j^J' 

gs /'U J%ui j* acrocephalia <_/t^^ J^j UUi .B . JUiMj s ^Jr» 

J^j^' J <5^1 j* plagiocephalic vj'j ^ ^U. *C .^US^' jj-^ 
-(4.8 j£-iJ' g* j^j^' ^') ^ 

. * 

jjp >—jJb 4*Jb^rl L*?r^j j-Jl J$ O^jL^r^fl -Jj-^ JjJl 

J (FGFRs) ^j/l!' ><J' J-*l* O'SLii—.j s(FGFs) W 1 ' Vjj^' 
yt^Jl kii!i 3 Lc. Sj^BI-I l $■/?«; «-* 1 1 *-' ,^l£jAl £—•'- J 'Vk** 

jS' ^jij^J^ J it i*' 0 *>Lja-^*o* O^LJL**lli Jau*iljj f^3 .a^>*Aljf 

C)lJL>ji f.LiJiJ^ p£- 5jJij 4 ^jJ^/j1p (jrd^W* ^ 4 ** ^LJtJjl 

pfcJl JJ jciWl a jfctfll 4 ) FGFR-2j FGFR-I iijU^j .Jjsit jOj>* jlsX 
^jLL^ J} FGFR-3 L*-«j ^.-.-C) jji jJUi J 5 Lc, ^Lij 

0 

Je ySj ^v* FGFR-2 J-*lp ^AjJj ,4Lj]aji 

J ibjj jjSsi p*s FGFR-3 jj* blj 4 ^Jax 11 jJjil jjUjJi ^ip FGFR-1 



2 1 3 *8 


* * * 

^ J^UuA L* ^ dU —Ll aJLfc ot yik Jij .4JlJLi]t Ajk;!^ 

JlSLifj (FGFR-2, FGFR-1) fbwli ^ v>y ilit -J Jut Jb-lj 

aiL^L, .(214 A*Juel\ <1.8 Jj4tU> 9.8 J^iJi) (FGFR-3) UU\jH\ j, Sjju^ 

y *j MSX2 + J**tP o' OU C^LJA &A£ Jj 

# 

^Ua*jl /y* bAP j' ^V* Jo-£ A^jAj>~ 

(Jw J jj?^ r ybj (DNA) UaU J^tjB otfjjjU >*> TWIST ^ OJj 
* 

b-*—* JLI£^1 jjJdl j ^TLJl yl^-Jlji ylijJl J.J 1A-* J5 yikJl ■ 




+ A .4***%*Jr\ £j* 3AkP kliij j—. fl_Ujb ^JjyLa^ JliW ayrj l9*8 jSLuiJt 

SJikii jyka .J ^aAj £* Ltj'fc* .D jAbf ,C oJ*>b* B JSjjAajJl 

.sObj'Jblli aA4 J\jLflil yb'w'if' nyj? j ajIA A £j y* 4Ja~*yil 



fie. 2 14 


*-lSLii *_jj^hU :L8 JjaJH 


jpaUsJi 

j jjjji 


jJrS 

ujw! t^J^iJl fUi* 

yuUd 

8p 12 

FGFR-l 

AJjj JJxJLj i^l4^ v* 




jjUj" w ^aiJ j 




.J.LJtf' 

yMi A*jfc* 

10q26 

FGFR-2 

jL^aJlj i^jll jjkl ^j* 3 ^** fUat- 




^jUi J ajL^S^ 

Ajr jjJ jjfilj ^ylijjj Ls_A3%a 1' ^UaP 

yJ j 



.ajU- l-jLoJ "Vj >JlL'^ obj-Lij 

C))2 j ^ja? ^aJo j fUzP *U*xJl 

jjjj^ AAj^h* 



„ JytjUl' j 




.**■ ^ ^T-aJij^ LjryAa]^ ^ jJaJ^ olji 

^3j Hi ^* 1 ^ ^Lbul 

4pl6 

FGFR-3 

jl Hjjf Wi-^ / L-*JLls- 1 Jf ^_i* 

w.j*A^ rfiij 




I 



# 

iijjjT cLmhJ <S^kj jJ? 

JaT sl..*U ( ^yaij 



(aJ^Jui) 

n 



^b%i)li jSLsJl^ ^Jjtjl y ^a^-l Jf£i 

j^j £— 



'l£±k 

ts _Jt>oiJl »Uop *1>lJ1 

^UaP 

5q35 

MSX2 





A2r^\ ^a^Ja yJu J *UaP *U3 

l) 

7p21 

TWIST 

ObjJuiJ 4 j ^A> CjI jJu* j sLU 4 JjLL^jl j 




waS3^ 




JL^j ; 4.^,.,-J...* ^-?-ji^ 5 j^aJ *uU?l 

f«UJl “wi53' 


HOXA13 


>uu- 



, 4 ^ 0 ^ ft UvUo ^_i L^?' 

J C 

L»;>JUJj ^U?V' ,Jlijj,l 

2q31 

HOXD13 
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26000/1) JlSLii (ACH) achondroplasia JJ 

u-j^J aJj *aJLj^ lail fUaudl LJx* obV^Jl ja 

Jt^LlJl) Jjbj 43r ^Jl * y^u? aa 3j*-S~ 

%80 j4^j 4 iJLSl— 4 j-U~*- kL&j (ACH) (i^JujUa*^ f-XP) iJbjJl JljjjJj .(10.8 

JLS' w’bljjiJl ^jA j *™' 1 ^ ^ Cj)_J »(_£3l«* 

a>x^+ kL&> U *y&~ jUaX a^a ^(aJ-I ob^ljJl 20000/1) OljOji 

y A3jj *a*x*J^ *-* ^j±~>*j*A j JjSf 1 ^JuaZjj ,aJiL- 

4_JU AaJxJ^ A-A 1—uJ Liji>^ u ^ilM^* 4-j J jjx~» ^_iUJl L.*.^ U'i* >t£jJa 

w ^-^ju *(11.8 j•ijuJl ^^■ «<jjJ \ ^.i.*‘ 

Ja-C ^ja 'lX*^ AjI j.JUjj taJLil*- 4 jJl**o»- 4 a ,/a i ol j^iJ) jy* y>^ tSv£ 

j yli? b y^P ^ii*Al JlSL^I oJU <j wb*r y ,ACH Ajby 1 ' 

4 JLjlaji ^Ukitjl yi LL* yta v^JlJJUji ^JL^iijJv ^_w*j FGFR-3 



jJjl Ja*-V .^Ju jljaij' ^*>^1 pl-Anili *-* , Udy» 3 j-mu Jijtf .A ‘10.8 

ja*^j ilfc^'V 15 La jP *P ;£jJ y... ~' fUuul -C^ B jjLlji ^V' 

ilL*j ,4~>w* ^^Sl'j .Aka ^— tkz* Jfcp jjP .yL^j j^* J-Uj 

.j^Jl jJJ 4-**jJif jow? (^|1) ^ gr«*i 43^ j 
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a-Ul l / J* {t-avJ Acromegaly (ilie^£) OULgJl i*bw> 

JLSj, i|k jv*JLlJ^ A?rj^ J A*^ Lw» J 5 -P ^ 1 >w 2 j j ,jk*jjl 0j*j& alLjj 

*aoJuj ^j liJJlj l jX UL>-! 

microcephaly ^U*Ul 

jvtS^ J3 A*^wh*M ^Iu.-j3j J ooIp oi)LJ* a!1 >- 

. UJLp /^aJl3^JU ^r* jjl jU**> jr* 



aSU- ^ jJ' ^ ^ Sjjh*? :IL 8 

FGFR-3 Jl &iopUj i>UJ^ ,Jj A*>MJb jSs-i ^f^jij «H lra*;H ^ i^*ii 
* 

«L*jaP 4JLi£"^j. Sijiw g .bl Hw-jli-^ajjj .,^^^111 ^UiP L&jii 


j 


Limbs (-il J&\ 

ft 

LIMB GROWTH AND DEVELOPMENT U j^kij ^sl>VI *y& 

Aa^jUp AJ j> j^lalJl £_jJ t 4jLj£ Jj i—^P^jj ^r. v?7 




2 I 7 &Q§Jt 


# 

*-J L3*V* i^ftJL j.(A 12,8 JySbAJlj ^“*>~y y- «k;'^ p—*Jrl 

^UajJt t^JJlj A*jUr' A>»ji..Al.l J a ~*ylll 0^)1 y 4 jJ~~^?\ 4-LiaJl y 

AaSft j>vSi_J _jiSslt ^llaJt ^UlS/^ ^V* Aa.k] t*—*^UiaJl £t~—Jlj 

(AER) j^daJl A*^ jjlaJ' 4w?lill ajU- 1 yp y&Uajl 

^y* o > ^5"' aIa^j jjU^ y*' j^" '4Aj t(i 13.8 J^biJl)i 

jytl v^P tjju b'vAjLl ^JLj »a j Ad la ill y* j t a*j j r * I "'^_? *jib*jd,l j^P b^ikl 

U4j y ^ajjUp Jl jjUdL (AER) t/ *iJ' y^UkSv ^Sl' JU44 

,wjUJ 1 y aJIjJI ^y* yjl jjiaJ yy> v»jJU^t 



,4w*uS/' y 4 \jj kl JiT 4-ilsLl ^P-ty OJ 

jS-Lii Aj>iJa-w^ jwU' 6 7*" 0^4 3 S* Cj* a*JL^V^ j 

i_£yli yLfcSCjb AjIjJl AaIslaJ^ yP ■ fiilj y^-i-Cli y^P^A Sl)< 1 

y&Tj t< » J} ^UJl ^ Jb‘ yu£j< ^ (? .(B 12,8 j£iJl) 
U*UP yyJtjij! j yjjJl ,(C 12.8 ybiJt) <—3l ySO A^^Jy 

pL*ii 4^>- y JuA' U*A (AER) j>LkJ' y^Y* A^' <3 ^y - 

yb C^ ^jUU uy Jlp glJ»l J>iil jSLldl juhuj t(A 14,8 J£aJ1) 

r btJtJl aA** ydl a* US" ypj ^UaJl ^S 1 ^ ^J- 4 





O*aLaJf JfcL[aJ/ ,ais 2 1 8 


■ (Cj B 14.8 0>! 



aUai^, ik-rjdLi i*>4Jl will jtiJ' JU3- j pf-jt p& ^ —jVjJ* *Jai* J 113.8 j£-£Jt 

t_£ ^Uai' jJ-t Ja}\ JA AiU-) 4jU j ^oV' J-* <*4aj 

^ 0>Jr ^i^lajl + tj) ^mUL.1 r^jbjAitf- JJJj *AER 

^SIaiL 1 aa\j jr (A^ft-UrjJV) ^JijjUajJl ^oU ' jqSa* ^oLJl ^ 

j ^^b ^Li^b 4*La**Ji * 5 ^jJjJ^ ^j\J*^\ jjIoj ^uLiw 

^ ^(-tJtj .<> JjO' y sjLL-ji 



219 J+?J :jt J-ailt 


yS 90 c£^Ult w-ijWli al4Lj 

jjO^i ^U...—h vJs Jai\ l*^ * jL*U&^ r i ^—jLi-l *fcla—!' j£ 

3 ^1* *J**^4^ O^XaJl Ia^ 5^> U—ij Lj jA j 4^0 90 

•^v 



o,48 ^ *A jy^ ‘14*8 ^iSLsJl 

£*L*Vi jJ^ *-li-i oj^» 51 ^jJl ^ :B j5s! "V_;>*^ U«l^ ^AUaJi 
jr* <j5Jj^ XL- * ^4>-j U*lT jUsaI' 56 pjJ' ^ *Ij-w= :C .j^L^N' JUaX 

jjLjj ^ .^_at^Xl]lj 3 4 f ?. „•yX lJLy j5X»Jl J/^>- ^jt 

<JX l5sX-JL; j ^jA ^jOL—Jt r Jjj *(13.8 <jt * ^./J P L^L 1 
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3 fU»Jl jl5w< UwzjL* 4*ftjj*2uJl b^bi^ a_Ui ^rU-J (JjjJlP T-3yr 

jw L*JLp t ^ J^ULI jCitfj .(15.8j 13.8 jCiJi) 

i* 

^ 3ib£*j bJLP baJaAl a-i* J) L^J-l jbjii All iaJ^ 3 Ldiil 


t *2Laiil blai^l Uailb b^bb^ OJL,ajkll jJrl 

jjill O' jJ-s! j&J **xi>lj jj- £*~*>J' (Jii‘ ^b 

.A-jjj»Jl SjUA^I Jif WNT14 



JJ jjUjJb <Ai~*yL* b*)b>- lJuJ .T .JU’jj! J5bij ;15.8 

jjj* jr ^ ahull 5-i^jJiP b*^ -V 

b^UM y\£j b^') 4 : ojriwll jjVb v"' jj.£"bj^o b^j 1 

^j-) JjJfl <*_bU^ ,Ub ^^I 1 b'yjbl jjJasfj *;*h*^ obbg-J 1 sj 

oUjjS 1 ^ j^ m ^i^-\ Matrix L / t i jjail bOjiX. i* %aj JU~»- *-*t*dd* 1 ab4b (,i 

b?PjV* UAiP by b fh«> yTlj^* Jjtb Jiju p , i ^fcji*J^ ^yail jSbiJj JJl^^m.lI ^Llb 

.(D) j-*2' ^jba-^ ^ b^>- l l jt>w 'w*jk> *Ua*Jl Jaib^ *" , ^bJUll b ji> jJl 
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yl ^uJl Ajti 3 ^3J r+'l W.ll ^flliP ^jJ^j l-l-J 

^P»J .jJsaJi ^J-* 12 ^ 3 w aL jidJi ^UajJl A-J^ 3 *3jS(1 » 

0>bLi 3j J r‘ a *J' .t .AUT ^ J-a * St Ljil 3 ^ 

.(15.8 J^sJi) *) J-r wd» 
# # * 

(jliiLiAlj jLjLgJ^ ^ILJ^ jW Jup L*Lc LoJaxL* ^JuJl j^Xj L* s^Lp 

^yJLJj. ( 3 * 2 ^ j* t.J-JJb jJJo Jlaj LisJ jT m 'jCvSjjja& 

* 

*X& * A^-aS 3 v * h*:H /V Jii 

^—JUr 3 ^**1^ j^JU-jj ,fQa*Jlj JjjM 3 f >** J 

a3LJJl^ o^jL^Jl ^iip ^l^Jl aS^J fiuJi __ tCj L<-(15.8 

»pia*.H Awai ^ a3<Ul 1\ *A>-jJl 

jr i^?V^ f Ua*Jt 3 t AbjJflJt plia*Jt 3 A Li JT 3 a3*L^* Sj^jL^? Jjt yj 

j+ *-* jl Jj-U ^ja.Ai j5"JL?r_^j , J*aJl5 aJLs-'j Ajli 3 y oL^^LJlS^ 

.CjI yLiJt5^ AwiUflJl j^p ^UajJl 3 L^JIj 3^" 


& 



MOLECULAR REGULATION OF LIMB DEVELOPMENT 


‘ V - ; - ^ 3 y,/ ,,j3 ^^ *4j3<+-* 3 ^5 --*jJt ^> 1^)1 *— ^J&y ■» I^'U 

* 

o\xl\ iliUii^ OL^l &lb jjj tj j £I \X* JjJe? ^p HOX OUpj^-I expression 
(5 J^ail' jfc') Jl 3 * 3 yk 

3 HOXB8 ;^(Uj ^S r l 3-* jsSl V-^j W^i*j ^JLbiCj 

*Ju& jw 3y 3 ^ ^ij 1 ^a* 1 >-' 

^lp ^3l j*JaiJ ^ 0 "^' J^ ^ aJ? ji)^ 3 i*^ iiuj 

^jjWl y tj-jj .(16.8 a.:.Va.'l ^^laJlj A-iLUl vL*Vtj w>ull v'-^ 1 jJ^ 1 

*Ja-jdi v^ 1 Ij’yP' J*i j>. ^jjt FGF-IO Jmj jlkij Vjl #L4V^ 

OUjJJjJl Jjjj i4 jj ^9rjljJ-l _J*J| LiL?-j.(ll6.8 i-JLir' i^iJLaJJ 
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FGF-10 


1 





□ Radical fringe 

□ Engrailed-1 
B SER-2 



AER 


i FGF-4 and 
FGF-8 










□ Wnt7a 

□ Engrailed'1 
P Lmxl 

C 



Hox d-9 t 10 ■ 


HOX 



□ Hox d-9 

■ Hox d-9, d-10 

■ Hox d-9, d-10. d-ii 

□ Hox d-9, d-10. d-ll.d-12 

□ Hox d-9, d-10, d-11. d-12. d-13 


■ Hox d-9 

■ Hox d-9, d-10 

□ Hox d-9, d-10, d-11 
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JlJ-I jP«SJ Uu J JaJ' yiliaJl j BMPs A-Ja*jl ^ jijjil 

iaS _^. J J) jijdl JiLJ.' MSX2 jyM jf* 5jUi>p &L, * AER 

* 

3 Sjip *^aUaa) jj4 uybXAl fi**Z jJ^ ,DNA 

J AER ^S 1 ' -bJ-' *- 4 ?y JalJ 3 «S r * o^laJ 1 

^>1^.) Ser *2 jyM ix* J*j&3 .w>^kh Sjj^l 

w^Ait Jp JV*I ^-J 1 b*>G-l <ju 4jU-t J Sjbj j ^jLiotl 3y 

3 J&UaJl ^3^1 JlJ-' jJs y lg-i ^_J' 4iU-i aJL* J <jJ ,*UP pfC V ^_Jl 

yft^ .^S 1 ' ^ Engrailed^ 1 jy*j ajpl^p \J >\Jb iibU .AER 

aI?L^+j jiju aJU Jui-l lju& jJ?y Jju^ jj-ju .Jryir' *-XA C~5vj 'sU-> 

A^Ji\ b^U ; J\£j Xp^* ^o&Jl Jp jltiU jiJOJi FGF-8 j FGF-4 
yi^jj Jjy ^laiJ ytlj f ,(U6.8 -U>JJ ajii^ XJo-ajJLI 

m 

ajL^J^ 3 aJa..^ yd' 4^>«JLlt jU y*jj' & jj&- *-* * , FGFs juU 

. JjIajJ'j jJju* jisLjj 'JuJj o^yb * JU^' ^yP oJLjy ^ r .3~ f-LaiJ' AAiod XJlJkjl 

Jy&Jl Ijlj J *3yji j'y»^ ^-7* ? d* ; ~ -(222 ^ - iLlti 11 o-tiuaJi) :16.8 J^-iJl 
*i3^aJJ SJ jSsdl jijLi 1 ' j XwJbM A^tjL-aJJ Ja** yll juSl* A^b- jj gfJJt FGF-10 <l?b- jjj 

w iyv iLl*- *? A*-j? JT, j BMPs AjbLx'^ AER ^*Jli LLj L*JLp ^ 

Jpb ifc^yii t*JLb a jJ>-b '±S Ty^' 1, -oV' j <p +ju 

^ pju ajU jLjb' jJb v jju j *AER j^daS' ^uS 11 4 :^.y ** SER2 b^UUli 

*& j —* 4^-Ud' iiiap* ^latb^U FGF-8 * FGF-4 

Uk^. J Ly^ yai 1 ^iiibi patterning J* *ya«J’ ^s/- ^ .-^' j_j^j 

^JdU (A .i-iijbl iibb! J ZPA ^—jdxi^-#V' -bbiJ' 

WNT7a *i>L^ ^—dsJ' 3 ^ jW' J A*- *J ,yy>Y' ^—J *3' JuLil^ jvaJ jjjai 

3 LMX1 y*^ '4 a *Sj jr yil-' ^AllaJ^ .jO^bfl 4L0ia^ J -UP jsaj 34 J 3 

j* Jwh 3i4i' 1 4a> yaj .i *Ajj.yajl S 5ln .'ib L^bi-1 #4a UawsP aj ^^yaJl aJci*- 

I—f y> jJUp JJj .WNT7a, FGFs, iSHH w r* jj-aJ ^iltj HOX 

.3^^ L^y>jy 3UjVl c-ba*t ^ HOXD JU-Ty^j HOXA 
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^ Alad7^V^ JelOwJl A a Ira ;a ^iliM ^y*U^i jj3l ■—* jkft ^SjX T^^- 

ii jhh^L^-1 w* jJall < j^* i~ili£-J iibLl 3 ^iA^^JU L^j 1 if-j-*-£ t (ZPA) 

ja-iJ ^jilaj (A viJjjJl sJl& .(*^16.8 i jSLiJl) 

^ U&a, .^iLU ^*uSh j>' ^ji\ >U jA J Sff/f ^j+tt *b£t 

ii jp^j ^3jpLaJ^ ji (^*L*S|1) ^UjJi wJLM —-LJl! o\J?^}\ 3 

JL^U aJIU iibU JLJb ^UJl 0l4Nt ZPA sr -kuJl ak^o 
>*Ul J Stf// jt JU Ob *AER ^Jjjjl ^Vl 

iiLil 3 ZPA _ j!It tfT.i«*yi JsLtjJl jyju Ljt«k JlSv ^3jJaJJ 

.(17.8 *-3>j> w3~'jJ apL^« s3fy» Jjj^ 3^Jj aili-l 



^ 3> ^ ^ ZPA kUOl J* SUjAst Uk* ^3 c>! ; 17.8 j£d1 

ajU^' 1 aj“^J j^iauji) ^—jT y> ^iuP-LiaJ v -3 ^-UJl ****db *jjJ*h 

Jvjjjji Ob - J>u Jti* ^uVi ji>v ^ 3 ZPA > Jo, u .(W. in, 11 fUjti 

> jt j^tI I JjjU^b ZPA jjr^J i/3Jl tgj jA ^—Jj-k 1 

^—kJl ^y&lkl 3 BMPs ikL^ Uaji ^—kJ' jj 3' p-k*j 
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WNT7a ENI 'j-* .EN1 J-*^ J*> ^—sil* 

>U J^_5 LMXI jjii y»j! WN77a J>J' >*Uki» (oS't J 

lS-JI LMX/ Jlj (jr 16.8 J&iil) ^ t^ 0U~* £Utii 

* 

wiljjJUJu ih jjii) 

> ^ J* jJ> bJiUK ZPA ^LkiwYi J*UJl j S//tf j*-J J* WNT7a 
j J Jteu jUJr^ ^Ju& ^jij .UJ r J* 

C^b-Jr jU 3JLJii-l + lbaji obyLill Jj aJ * yLli dJL* jJj Salp 

oJ-l iikjj. ^ FGFs f_jiJ .(«‘!- | J ) *-jhj) jl ^ Li Jr*** 

J ,ZPA ^Uaii-V' JsUJl tfki* J 57/tf V-::; AER </jjJdl y>UaJl 

.57/// Sjbuil Jlp WNT7a J-UJl JaiU jy- 
jjiij' HOX jLi ^jiajl jj£-\ ^ i_»i JJL ^ ^—J' CjLjA-1 ja pi -jjl 

jj-iJ'j HOX 0t» .( 5 15,8 ^J^-iJl) Lil^ifj jt^UaP J?Lf' 

J ^ jUtf jljWt J HW77o, FGF.s ->SHH -J ^jLSJ ^ j* 

stylo pod him I) iUjl ^—all ^ tSpA jXiii ^ ill j j jjaji 

J . ^ / 

tiU ** Jij .(autopodium <-#pai') ♦—illy (^ L aill) Ja_*jilt 

<ij^\ UlTjLSi ol>J Otj w>l>St j OjSfl dbJil ^ //OXO.) Z/OX4 oU> 

wi^laJl_j ^L*V' v-> Ja}\ ■^ r £\iiinlit O'jjiill Jl jSsJt s5/W' 

^iUii //OX oLJrl OLi L.U j—yJrl lJ —iJLJt ^I j US'; .^itf-l 

jlji ,(J>I6*8 wJl 3^^ l* y T-la;? ^ *u&\ jl* 

^3^JajJ) TBX5 ^L-^lj'Vt ^la]^ iJL>- ^_Ji 

a>U) TBX4 J (^u^l 

CLINICAL CORRELATES <±JU“ 

Bonir Age 

AIj Jj J[ 01^" li| L* JjJjJ LaJj^it (^JajcJl jA j4l»a 

J j>* ^ i ( L ^' ^ jlS^! <4 gg ^:ll J+Sr 
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j JJ JJUu]' \iia}\ ^jJ l yJ^J\ j\ JJ ,*, 1?*:.H y* ^ ha'! 

.^JUJ-I ^_uJrl y*^\ J w>U^I jm p-XjL -ill ^JUai^ Ja./r^ 4i>L^ ^ 

Limb Defects >3 v iaJi L*^ 

Vr^‘ 10000/3.4 l*> t v- *^3 i 0000/6 j J»>H 

* 

^ g-Xa ji'^ L* ^ jW 10000/1J J 

OjiLiljJi , jjl _JL&Jl jL^r^j 4 a^-'J|J| ArtAS-^-iJ^ wJjjjiJ 1 ^ |a^£u {£ 

j J* jf ^lllb OlSaJL* 

j^jJu] 1 ! Jv» AJTpj bLL JL?tjjj ji * aJj JaJ 1 iw-.^Wi _U* ‘r* ' 

tphocomelia ^S r J aa fUke a 1*L^ ^ * AJrLr aL^> ^juIi 

^Ua^Jt ^ J .(B j A 18.8 j5s-iJl) ( y* j£v^ 


ji>- a j ,:- -^ * If^ll 



■ ■i h:.^ ob fliaAf y JJrL SJLaXU jUJuJU jljUli tphoCQITielia w^y^V 
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* t * * t 

aJ y* oNb*- i)b^ jt *i/J 4- r^j ^-v^J OjJ^J jl aa * 

^■Lp ijjJj ^jJJi JIaU^' 1 4jf *>'ti-fcj . w^Lp^-^LLI ^iajy- 4^-Jj -J 

# # 

JL^jJkJUJi yJ^Lj Ji y* Ij&if" o|^ *—*1y*' JlS^ 1962-195 

>_..««o JL^jJuJLJI jb Jju Lfc^i y . jbixiJ ^Ua* j 4*y> VJu-iCh*I v *- 

Jjjj a-JLio jt aL^J oJl ^UajJl ^Lp ^ wijjllJ CjU j-idl y* yT 4*j^*L* 

.aJUJ' yUJU s-bt^ 

jb *Uj^I iib^i j-b'yi ^A r l «.UaJ 1 I A* JIS^ lij 

4bJLA-l ob^jjJl Jjbj . 4-j^iaJl aJbJb>r A^r %a Jj <J: P 

a 

^3 aIJ ol>*-^iilj ajJLs^I oLaj-^il a-^L-o- CjI yiJl yS - "' 1 jb 

*J>^ ^ bT^'i 

^Jju ) aJjljfjl ,jv*JuiJ^ jt ajL^ ^Ja-£J 4*3^jaJl oISjJLiJl y* *biil£ ^ f*J “^b^j 

tw^Lb ^LaaJI Jj JjLiJ ^—Jl aJjljll t(A 19.8 (a^LaS 

-lij aJU- L*U J} J S^2 aJjl^jl 3 Jju j*iiAA J 4 

trait aAS^S*" aJU- JujjjJ .wJbi^ j S^ t^U^LS*" t^L^S 

AjU^b ijLiJl ob'b- t* &.}Lp^ *oUwlib aJ? y£ jJk3 Lgj£j »JJb~ 

J 

a^_pr^ll Ala^yil AjajJJi tc—J l j\ j ajU^^I yy*JuJl 

J J-*-aH ijy*^ Hg 5—^^ J3 ^Lf AjU^S r ' Jy m 

yy»JuiJl a\ J^uiSOl ,ajW>I rjA ^5rt *1 AjswJI J j>J \ ta^'V^ 2000/i ^ 

r lk*jl (^dJ o^bU w ^v .(B 19.8 j£~^ v ) 

yj jL>i siii y ^jiJbj a y * ^ jlJ^^wtJ^ s_ ■■b^ 9ylj^ JbJ y jiilI a^Ld i 1 j vLJ^ 

# 

^UaAJljj Aillijl bni b ojij L* LJli-j. cl g ^t^sJ^jj ajI ^Jli^ ^_ilill yJaJ^ 

4^->- ^jA y^JtlJU r ^J*-\ * 4^J>- ^A ^rU^>ijdL* AA ^\j^)j\ JaJ yAAA 

La^Jiw A4 U U-y yJLUl^ Otjis-t .(C 19.8 j^-^jl) ±£ >- 

.t»lUyJ» ^JL^T 

^yjL^ jJsUf ji^ j*SaJ J HOX 
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Jl (HOXAI3) 13 J ijiiaJt aX* j ayik 

ijwii ajUc? 1 *.* *UkP ^—jJl Jb*»Ull “ — jJl 

* ' ' 

Ju*LS"" Jru ^j ji L *ja* i jyy oti ,-^-^j Jb *-*j L* j 

, /jA jj^JkJl ^_fUy Jjji .J-L^l 4 j*iJuJ jL m y £j* Jl yd il'Vlj 

ja* £. fUJt iljLa Jl ^;t» ( HOXD13) 13 Jl-T>I j S >W L.(j 

.^jUaS 1 ' 



Ujiill fJLiJi .c jUoSl fl~sll B ~L*Sl' «4j jl gU^II i-ur .A .^U-V' vj*» :19.8 J^All 

.jU^^-J' wJj£ 0 wJ *' 

JJaMjJI Jl ^a>^! j *_jL^ ! sjLp awi^* 

j^5jj 5^1^- ^,,dj jijlp jjtLiJ* j^S/ 1 (*U£3l) c.Vi^-1 *l» s-->jLij ^JLiJl 
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^ jji jUiJ' ^*%iL-Jt w» J j' ^Oaj 3 Kj\jj 

*3 ^>- 1 w?L^jjjj^ .*-* Ju&LJLjjj ■&^Lp ^aJUM Sjyi^Jl 

£-#L^SM w 1 *—>■! yflTt b# a^lpjj . ^jo^SsJ 1 ! ^JLPj *UiP >L?tdl *L»j^tai 

.a^43j Jjjjl *.Lp-t ^ ^jy*L 4 ^ <s^L-P l^a^J OJ ^ , rilj 
jiL^Ji) j! JlJ (jjftj iUJU oUU>:l W~J 03 tfjLLll &jji^l 

ajL^JJ ^—Jlj 3 h oUL^ai]! ( Ji£ oi Lg_^J jjitf A*tow* Ulj ( 20,8 

3 Obs^£ Li^J 4Jsjb J>-' obj ^Laip^lj J\ 3 

I ft* 1 

y* 3* t'y*-b -^*3 

t ^ J B ^ 

^ ^a_j ,j>uji y_)j jj-i j>_j*- j_ 0 " v* wiJWj :y^-' ^ 

* , * '■' „ * * 

fUadl jf VJ jJl -bt> SoLp P^jJbM J1 Jup r 

jyxly ^ilsU il^l jyUit JUtty 3 * >s£Jl JUT lij ,«Ip i^j» Ji C>Jd£ 

Abp wmO*- j^Jai j AjJjuLiJ A*JW?jjl jb JUI*j jlS^ JJt3 ^JbuL* £ ^* 0 , 

# 

>J.^a.Ai *lajL£ *jU *-3 l- yt> * 
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Vertebral Column \$ jiill 

-k^ll *a j^kJt j* jJl ^ **~*S/t 3 a ^I? J t Jp*w 

^*^JJt tJua -ksU^ .(1.8 ji-iJl) l*^» JJ-tj 

■jfi- A - ^ k* ^ a- i /.* *\ \ * )a jj l! | - ^ a -" ^ . A. jrj? ^JLp jL^t *ra »* 

,(f21.8 L$kUt) SuJtklJi ju jut jJ ,Jt siUS" Ji' oliL*;. LflJaju 



j vtJaJl jtJaijl J-rt i;7 .T .jjkllt /j* Jj^' jit j ^yUJt ^l2L8 J^-Llt 

%u \^jJU A*wmJl ^jluwaJl £_j5lj^ jsls-'V ,;*JaiJl Ju ajU^T Jit J ^jJai5' J* ^Jt 

Jj <u*J5l£ Ajt-iij ^_jJJt ^.a .,.u;'n JJ jj\Sk)lj J .AjJaiJ' aJaIJi Jv 

-(Bj A 3 ^ g - -It) ijjUrt A^janJl AA^J' ^ ^-3jJt A : *j> jtt Jy 

i* j4*Jt iS r ' ii?L^jkj S-j^jjnJajtlt AjtJjaJl Aj yLaJt j S*£ .jr .A;y*^ 1 Jv ^_ptyV 

Jjjj !j y~~>r AJU^Ajt CjU-dJ 1 ! jSLli^ J^j JU«*J2P JOWlJ ^jA aJU~J' * 

ytfJl Jj-fcjJt iljt l^SuT JJLUj^ A*uJt Aj yiiM y*\ 


j jiillt jt j**JU *-1 A> AJr jJu <L*JaP Oulj AjJ i 3 J J^St 1 ! 

gs-Jl J*b Jl u*. L-ij ylSCJt 1JU JjjSCj .(w2K8 jCiJl) 

AjwaJl j-a jjt ^Ja :It Jj L-JiP AjlJl- ^—jJJt ^£-kjijt jjb 4 l 

J ^uJ' Apkill ^21.8 3 

# # 

,Lij L*ki ot wij (v21.8 c?j^' 3 ^t 

,f~f O^C T* - —■ v^Liprt AkL*^^j > 1~3 t, <Jljt O rt ,, •? . j * 
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dnja Jl A*d_s A*J dJlj 4U*d }\ c.lj^p-'V' 1 jpy dla-*'yd* A***^*!!' LjUi-l jj 

j ^—J ^-i idjt^ »jr_ T :*d^ JCUM^Jad' jjyjiiJ 1 ^—>r Jv j*A-' ^JT Lgj53 yl^J V 

dL5% notochord ■> OjdB jt i(*_j 21.8 j£-di) Jv^d*)! ^j^Jt 

, > , 

3 U& j yLiJi Jy ^ydl J 4jt ^t yiijl *L-or' J$ 

Aifj Ldi L ji .duidll SJiLA-i ^ys> ^L>- ^yLJ Juu La-ji d?L£ ^_zltj A*JJi oljjJi j^j 

.(t 2L8 c£jddli jju yiH j'd> jj^j 

3- 

c^U-aJL *jx Si-A* ol jr ii jCi J* l 4~jjj vJsaJ' oUJJl fUfcil iiU-J jl 

^jip SjJLftJi i $ JrJ«; LgJy wJjLili *dfc jlj Aj yLi!' ,jy i jp\ J*«d aJL^aJ^ 

J} a.i^j ail j^/ jiyljdJl y. : .J,lj *(^2L8 ^dJl — jJulli ^ijj^opjtJi jjj j£ 

fL**-' il— J± ^ J$ j^/l jX l^jsJ 4.*fe*ll J>U ■/*■'! Jy A^jJ' 
jjUJ^ 4 j ylili ^jy yS 1 ' s-jUopS^ ^ 5 —JL*- t>' 

■ Aj yidi jry jj-P yLil' 

CLINICAL CORRELATES 4jja>- LjI&p 
Vertebral Defects Aj^Lih L^a-aIi 

a^Jkjt cd j&£ t5sJ^ ^1 p L^Jy aitpl^ 4-juaiJ^ A.^J-awJl ^LswaJ^ ^yXJ ^UUjP j] 

O'- *\ oy^Li* jjp aaj yaj jtiJUi* jlJ^ ^>tdJ jl *jL£JJ t Jlii-lj **yUaJ ji ^Sor 

j' 1 ^*5^, jnUdi^^ 4 (^" ^ oui-i ^ju«aj Juij 

ijjfcdi J oiijJ-lJl odd Lprijd V^ 'j* Jii ji i*AP jjSy 

jbC L* jjjJi ^y* Jii Lj oijdili ^y* ^5^jd^ 

objJwjy ijJLjJi idfe 1^5" ^ jdail ^LlJl j iijdj^ *\ ^ru L*L>Ji 

jjy j*JLP J-* 4 j jdaJi w^j^jJl JL?-' ji 

ji JjSjCj (Aiy^td' 4:.,.;,,^^idJi ,3Li^ijV^ SjdjJl id^ It* 1— $juj tdj^ddJ' 

oJu& j w,.JdJri ^kijj tU-L- f U^Ji a£^jIj Jad* 4^*—■;■■■'*" 

jJ> ^,xj j aIjiUhA' 4, ; «yafr 4 *.ftn ai Ju?-jJ tLjVld' 

jdV^ J^JLaTj ^ *MfwH wJjjS^ ,Jd^ 4 >r i««,is Ji la jq :.l ^ <Cu%sjd' 
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i _S J - ■ ■. * 1 pl'J 11 Jni t »J| < 1 <J ■ . L? ^ - - -^ * - l ^ lJ 4 XJ Jk 4 U Aj jJuJ ^ 

^jJ wjb'Vjjl 1000/1 ^*La> ^k* , 141 *^^ 

1 *P ^£^3 . J-*J4 J-5 U> ^*JLJjiJl w^'" j&* oI^SH ^V* 

# 

^_ ir j.«Jt jtf^ tijj ,(22.8 j5^tJ') w L* iljiill 

J*-' .v ^UJV' ^—~*- 1 £_1^V JJUJi Jjj j£*J 

.(I6.19j 15.19 J15UV' >ii Ujiill t-uJl ^ UlwJ.i 



4 „B iijjLii' < »;» ■■ ■ . ; ■ J i *JU-j *A ^**4? Jjiiai 3 j-*jJJ <jjti ^± jA> ;22,8 

’(p+^) tf*3i J4J» j4&i3 -st^' 

Ribs and Sternum u -3 ^ J 

£ jiUjj^ 4 j ^gJaJt ot j-4aU 4-*JL^ajl ^Ji y* J&~~£ 

>CJ^i 1 fafr J J&'± 3 W -^ jtlil 4^*Jaj*Jl 

LS" JJ QL./II OUaj jZ» ,_iliJl jiJjr j Ja*- 

tyi j ^aiLlt JS j j jJaJl Jbu Ia* 5 jL*->fcjdj £ jlil iii-| 


Summary 


pSU v^V 1 UJ*}\ ja Uiiil <*pJ]i j* ^SLAi ji*j4 

—U ^UaxJlS^ ^QaxJl ^£*j ^*\j£ _J_j _ **oa]1 J^-4Jj isu* j _dl 
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jilt 4-*jJUt b 11 !)^ J y**Jj vi-~>-: ;t ^«i'l j>1 
*L JaJl ^Uax!^ fUaxJ' pja*> J> 5ia^ydl 4*^*Ul j .( 8.2 A**jaP 

^jua J 3 jS^ly* j^AJj .(15,8 -fUa*U ^-brjj' jl^l 

t ^l>-ljJl ibL^y Lj^jJJ pJa*B ,+AaTj jr 4*ijyrfa*Jl 

.(a^t^ jiJ -1 ^—wa*Jl y* A**js?v*Jr' ^aJUJ 

((i—JJlj yb>*JLH jJL It ^JJl ^ ^a*^ 

vault yiJ' *Ja*A * ^_.wttl 1 ytH b^^A^ LSs-iJ_* aJLpU |isJLj <_£jbU 

4—s...Jb L*-lj ^£jJl sj^r') J? y* ^*JLia}l ^LJ -1 fcjJflj 

.Ujss-Jri ja yj U jja%*iJ jjbr' Ja-jd' joS 1 ' J^Ai_* .(notochord j^Jl! 
l ^')\ ^_^~—S/' J jilX ^—Jtj f—iM j'^r jy jifr j^ljsS* —»ySf' J^iJS 
SJ-ahJI t^ULl W. yLiaJl fUa*Jl S^JL^rl o^_i»aiJ -ia—yl' ,y>ty 

Siiai* l*'j j£ AER \£}J^ yAliaJl yjfy J~»- ^ ^’; j jlJl 

y jfrS^J' OiA?- J-i)j .yii-l ^*t»^[t jiy^l V? ; ■ jT* ZPA ^_jUaii-.'VI JoLjlJi 

.(16.8 j£iJl >ii) Ujt>lj Jl>S" yr pjtt cAJ-l 

yp AJL^bJl S^JajJl SytJaJl oliy* f ybijl 2 yojdt jjJa^ 

0 jAa}\ jj^jj —JaJ' ^JU*ds4 3 A*-ydl ^i\'l y> yaaJt JUJ^j y 

A^da*]! Awya .11 jjl a-* 4 : * 4jwaJ' ^y* ^_JjJl ^uoJl 

.( 21.8 ji-iJ^) ij^Ul 

(OyLill ^4J yiiJ' ^^U # LLJ^ ^l5Li' jl^' J J-* js5" w |—JU 

jiJ-') ^yajUJt^ (^j3AiJ^ *UaP fb*JU JUJJl) ^yfljUjt^ 

U Sj^b A^kJ J\ 4-i^laJ' j[j ^(jJyA^U 

(ob*j^>^ a* 

JaJJ J£L1« 


5b^/jyjLi//yf i^U/ bs !*4aL& JjjUJl jLmj fall .1 
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0 0 

ajL&S 1 jJju j t +L4y( *jL&V 1 Jt ^Jp LJJj- LLp y /J/ ,2 

f/iii JMdl t ijz£'Jfj 

fSjJUUf fJJ* Jji* J _ zJ! L* ^Jj jj* 
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J—uattl 


Muscular System 


^Lkjl J Jh'.i t ^Lia*J' jLjJrl IjLj 

i-Li, 1 ! 4.1 ■ r?♦ .1 ? f .. M ■ i^ 1 ^|P ^J*,1 fc i i tT- I’Ll “ , l r? ■ ■- ^2-t 

i . 4 .i,i.1aJ \ aJUsaJI 4 cLs-Jlil * iQSLil , - jN. .^3. il 

^£*511 U* 4 JU 2 *. 

t * 

Hj*^u s^_Ji-Uii jvOki' ^ somites jSo* 

c L—JA l oVwJaAJl jAs+hj .^jj^ w' L+uL ^ .al 1 ! * 

^^JaP) ^Uajl 4 j"LL* 1>*^ ^*lL -W^' tidt-* ^1 

.v* A-JjfcH ^Jaxjl l ( 4_Jyji 4-jJLtJl -3JjJ' * a5j>- 

.^j— IaJ* da-^-1 gT *ij4 _k^*d 

Striated Skeletal Musculature AjJi j| 11 5JakaJJI wiLhadl qjjIJ 

* ^ 

jLlJrlj 4^jj^l' o'^aP 4 .j.Un.'M wAC^..,d-l 

4^jJdl ^ > aJIJLo]! 4at? l! 1 wit JbSl^j 

t 

^jSsJ JtTflh.* j hjd^r **-Ja; j 4**JiP k*Jaj jl JjLwJj qUU..^ 

J 

aJl^M 4j^iaJ' 4-ilajd,' j . (1,9 

O^JulI ajJ^ll L/!)ULl ^-l^J ^ MYO-D CJ*)Liajd) ^ 
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-/r*-^ 5 w-f jpr J*~**Ai foVt wJji J .somites j jJaJ J^-1: I„9 J^JJl 

i 

J al^L j^r LA t L^-«j y O^X-L-Jrl ^ j ^ ;!a Jl JoLiJ 

^v* jjJ,« ..-A^ L'y^- U l _* i«.ii..!' *JU j „(HOtOChord 4,5^r^JoJ 1 

a jlfl lal^ 11 \ La 1l jjrL&ji , + ■ -jLb*j ij 1 ! ^*)A -Jawl ^J^AjaST ^r- 

j S .1 1* l_^_. 1< .t, ^ j .-' - -" . 4_Juia*Jl * • ->&.1 l j aJu—A-l ^LjLiJJ 4j 

b^bLi jjji _uiJ ^JyUrij <Jua*' 1 ' 1 ^^aJ 11 ^_JaJ' *Aju •*+ j^iaJ' ijl^JaJ' 

.jJbM j! AO^fl ^UajJ 1 ! jjMjajl 4 j jLgJai^ 
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\±J$^ iS -(2.9j L9 J^LjJI) p—Jr' ^JsaJ' 

AjwaJ' Jj5nJ ^Aj tij>ALir1 4jwaJi ^—ill L^jUL! 4.:]a Jl 4gs-Ul j** y-\Jtj tL—»l 

^yu tMYF5 c5- J* kajal\ oJJ> y6j .S jJnU 

,(2,9j 1,9 y±ji) —^1) —di d^^LjaP ^>y>^ij 



^JuLUl J^UJl fjtt oU*JJ 5,^1 jol3 12,9 jSliJl 

ajJJUs-l J* ^—daJi * ji-' ^ ^—r^ li M 5 J S/ 1 V 1 'Z^ l J c£ Jr^' J* SHH 

Jl^JUjj t-ijjUaill jJy tPAXI J**Wb jfefdlj *r*ja*J' ijwiJ 1 J-SLu JLp 

h> *0^- jyy 4^-U' PAX3 -iaJ^i g?^'-z w *p 44UJ1 WNT oUJj^ L*i j 4 oi^ ajIII 
0^1 ./nil JZ»JlL*J4 y* ^, ■■■ all WNT oUJj^j ..^wU IjJlLU A*JaJl 

j|JUJ aJul-w4l ^v» Ja^jud^ Jill *MYF5 ^P_jd' Jv*- A-iliLl- 

^—wa*J' y* joU-? ^L-*J yj (NT3 Z*ZJ 3 3 '-dfr 

£^4 j^* wJjlalJ^ 4 j 1 Auh . H ytj!>- j UU 

BNP-4 oL Jjjj WNT tialdi cA-J^i y* d jl^A\ jjUl wP y iS^ 

-MYOD jy*j fi r L .;T ^U- bw J'>Ujij iwx-id l 









aiJjtd 5Jb^JaJl 4^1 ..hull ^LlS^ aJUuJI jjLajJl frLjl A*mJiaJ' 

0 

a-aO j*Jl 5j\jb J j,^,Ui^ t J, +J>\ 3 Luj j** aJUsaH tJ^LLJUl ^JaJj 

y* 2 *.—!l —ajl 3 .AdSvdl 3 AJUi*yJl 

4j-U*3tI .aJUIJI ^'41-3^ rjA 3 ^Udl flUrV^ 3j +~*\ Jh Ai]=Ui' 

oU-Jaj Jj VJ Uhfr 4 u .».,/j| *jaj 3l Jl^“ <^t ^Lp J..AJ;T V^* 3A-4i*^* w3 ^f 

.AJuJaP 4 jJl 3- (olpUai) 

^ji jjkiu ^aai 

Molecular Regulation of Muscle Development 

m * 

J_?* * BMP-4 Jj 3] ,IjjJt>- vawJl $1*3 to.* a! d c^Udr 11 

C^LJjy ia^ ydl joty ^v* 9jyiit FGFs Uia;' 1 $** j! 

JLp l'£~X\ JA KJ^- J» JL L^UU ^y£ j_jUt j^UaJi pS' j* uikdi WNT 
ysUiJ' tiui v* jyUsi BMP-4 Je/-. Jl yjU A/rO-Z) jyM 

*i.3 ^1 p ad* J.-tjuj 3 ^JaJ' ^—**4*11 yjSl WNT 

J >-1 3 V* - y* A/VF5 ^U- a. 3--3 y 4 *— j^\ 4J 

tio'^LJaASL a *^34 MYCTD -j3^ diLp 3 3 -/jp 1 31 *?^ 34 Jut ujj .( 2.9 ^ 

7 ? Uj^f <j-jL3t 1 wjdJjjj jo^Jji ,MRF-4 j dizj 1 ^_liij 

.k±±*l\ 3>U^3 U^Ji Ji/j U^yu yy£ ^-3j MRF5 j 

w L**jj (DNA) Jaj^jj *_j?i 4 ^ ^jdl djlp tUap' dMiCj 

Patterning of Muscles OSLiad) Jl jJaj 

.U^eJt OUj> ^prLi 3 ^ *Ldl! aIsL^^j j\ jJaJ^ la.Jaij 

a^- 3 jjl djJadl 3 1 ^ 3* yJ^ ^3- a da; * 3 

wi' ^Y'_J Jr' 3 diJ4S"_* 3 JuJr' joS 1 ' Jp AJUiJlj 

3*u3^ 1?. 1 jdl 
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uitiJi ’ai ui* 

i# i* it # 

Derivatives of Precursor Muscle Cells 

JQJW! ^ *>bi 3 wV—J 3 *^Uu]l b^AiJl *-*Jr*lI 

aJuL-^dj aj b'l&i-l *A 

j ^—daj .aJLJiaJI ^-~aJ ^ 5 — 

^_Jt t (l3.9jj w>1.9 aJuJoJl ^jA 

jpgiaJl ^ r ^O.Ll 4 j ^ g r? H iJjSll 4-JtJtJl Jjry»^3 Liaj' A^aIia]' w~^2*J 

^bail m w> Lap'll 5 (>^3*9 ^U-Jl ^.v jlj 5-JlaJt vuiJU 

,[&Jix-b J*>k^ *JL^I 4jLjaw.il 



tjjl s._*a»j ^ t 5 Sy*^ 4/jAiJl AjlLlJJ ftp ^,*JfljL« *1 l3i9 JiSJiiJll 

b j^Jolt AjjJij (^U—S' ^ ...»itij, ^—JoJl (^iJbbl , ... all) jjaJl jl ‘Xpt ja ^^Jfijl 

sL~&- jjJaJl -fA a^P-Ll* *1p- j* 3 4-^J 4™^ 4-JaJl 

0 * * * 

.Llkj LjVjJ* ULoP b y±P J 4.L.TJP *^-rLLb lii^Ai ^LLJl 

L*1jj *_£yLili jjlaaIJ djg.^Ljl foul 1 ^lfll> ^^-saM j aJL^jJi ob^^Sl' 

f m 

.(^3.9 v-il <J^*)bJaP Lg^P L.U;.;.* — 1' ^-^-JiU 4*jbJl 
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j o'^UajJ' ^—»§jJi 3 * ^L*^jS)' 

3 ^^ILL? 4jjJUnjl Jail' i jP 4JL4 -LJi L*i_j .otjiiJ^ ft*' 

4jp j£*U 4jjJL*Jt 4,1 .frail j\ ijb^4]lj <L>jjJl .fr*llj j_Uajl 

5i 4 .Lj^wJi :4i^Ail^ ^ULW* d-i> ^Jl! yj ^—JaJi jtjJy J t*^ ,(v3,9 

3 ij .^£?^*il 4,j'JaJt 4Lfr*jlj 4 -JjMjJI ^ jj*Jj 4JLfr*jij 4-JrjljLi 

j ^ 

*JaJaH 3 t£ ^*1—• 4 jjJUoJI 4.,wki^ 4_iU-t jJLaJl 

7t-wwvwJ ^ ^jA ^ J^S' 4J t . A ,/J ^-* J^J l y«L3^ ^jA 4_a1z^«jJ 

3 *JajLH tA-PUjJl AjjftSll 41.frail 4.;laali »l^ail 43 jL*JI oL*jj^1 ^yt 

tLlaSa> l 1 1 ijiwUj ^Ll ^tLA-^ SjLiaP ^..^w-AwJl *. 4j yr^xJ^ 4 4 U; 11 

y h«**aIJ 4^.Jj J i ^jA ^^— Jaj ^ 1 « fr P ^ «aP Lilj 

aJL^sjJL *(w>3*9 j\\ ^kjl iJLjajJl oLaJaJ' 


r 4—3AiJsail 3 ^0^1 ,* h»'^ C->^ o'^LfrjJbj 4*JaJ^ kzlj *\ 1 3 yjaJl 4 aJL: — ll 

3S^' ■ ^ ■ j, ^ 

w A^ali\ iLfrjJL ULs-i LgjSJ j-Uojl 3 4jVjWl 

11*9 JjJL^ 




iu-jsll y.aS' Li-I' 

III sr ^-Jl 

4 3 ;la Jj 4iau^ a'j Zj jJa! 1 Z^a^Jl.'I 

2 t 1 z.j^ji_..-_»- ^ ^^jl 11 ' 

( IV) 

4J jjJUll 4J 

3 ijJ__flj^ 

Jl^lt kUdl V ^til 

dUH iiiu 

4 

(VI) -uAl 

^ ( uJL> jJ^) <«jlj4f l i <4^3! 

5 Zj-i^Lwk^- l l 4 * ■»*■ A 

(VII) 

^}\ ^,jl ji ja ij^* tiiliJi S^U 

6 4 ^.j... 

(IX) ^ajM\ ^UJ( 

4*A jjJJ^ <i 

"J 4J'X^aa^--\ (**iwAi' 

X^l 

<3 

2, 1 JlJJu—Jr^ 

XII jl—I)' ^ 

^LJ}\ 

a 5-2 


jS'^ <j 1 O'JUJl <t- 4*^r' 5.2 ’* 


Head Musculature t> 4 jH G&Uac- <jjj£ 

jjlsrl ia»* jidl joS/' "j* jj>*fj!l ii'h'. a J} Sjjlj'j/' 
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* - * 

.yuyJljj jLJU Sjysil <J^^A JawJl j LC. * 4jJU-d4 C^Lfc**^ a J^) 


Jayy ^(i/ j*&- -J' ?H^iII y^UaJ' fiA r t js*SJ ^ J' b^-yiil 

J-* /y y* cj^bad' J^JtJ ^oli U^ c(L9 J^Ji-') 


ij y*^ b^u? 1 - ^ yi*iAl j*Liajl j-m^Lp 


Limb Musculature t-ijkll wiUa& £j- 4 “® 

jlfr f.l«-J' £iLJl f 3 >~-*^pUl .Afr i ^j_j5j jIp J_jS^ l _p'lf-jl 

jy AOI^ ylj 2 uj*U* JiiJj .(H.9 J^J') ^jjWi yPy sJlpU wy ik^yll J SibT 

J jW pPjJl J±\ yrL* ^_jl c^Juw>*lj 4 j b^jb 

jy ^t***jJ^ ljj& yuijj ^i?bb 3 tfcS^ SJUajJl ^USLiJ ji ^ ^LbaJl 

^IJaP Ljflu^ 4.LP L ^ j rt i v y.% I 



.jfj^Uall jJl J| ObiJaJ' b 1 yi^I ^ aJnJ>- .1 :4.9 

^ia]l *-& j{ aJtPlii j <Jdt--yll i*j-vU' 5jijjJi * »L»1 JtbUajdt jouiaJl yJsy Joj-V 


(o'di^lJl) 3b<*UajJ l wjU j5bi Ja>-V ^l*Jl jLaJl «£h ■* p& 


.(^LbJ) ibflJl • 


Ja-^b^ ^ kJs^}\ J^bsJ *j* Jy^5^* * Lj 

jjy* £-* ^JuJ ^J\ ^bS r ^ 0*!Ab2P vj t(w^4.9 j5bU') 


. 03AjO ^Jflj JjA yiJLj 
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ail 1 r 2 fJJLdt jtU^c- al£LJ' l*-pjai j jU' U^^ i5.9 j£-iJi 
^kil 1 .jyJUl JUt SjpjJ? ( jSdC - ji ol*./>;|l «- ij£ Jj J.L^i’ 1 W— j jlJl J 1 ^ C?' 

ar-— J'SisA J\sjlall <JU- J*>bA jJaJl ^J. ^ uU‘ i—^ 


C7 
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yujl j aJLLJI 4 —aiLl ibjJU^-^J £Aj 

4jij jSH 4™k a'l ■ la all J^UL* i jwLiL*Jl ^JaJ^ L*P j/ *Jl jj *(w * ^5,9 JkSLtJl) 

wa*£J| jLlU-^ 4{^5.9 jri*J <joJa£il_j iJjj—Jl 

j J t±Jjj .(6.9 JSn-^J') J* »j-5Uaj^ ^dajl SjjSl' 

wjciJl aJIa L* JIp^ 4—*-* *-* 4 *Jsl> a*a^ JS" 4 jJjJ 1 

Jls IjuSJ&j 1( ^_ tj>LjWdfiP 

i^-uflju <^j^~ 3 ^4la^ A^ala dll a 5"j l*t j T . ijj^Jj w^lk*-LJ^ Q*)U3.P 4 PjjaS^ 

t^laJl ^jitiJ! 4 ^jUL* jk* Udl cLj^L^aiJi Ja^jdJ i_*^jJ| aa w—£*Jl 

X- ^ 

UL; _« ^ r L^Jl JlU y L&U l 3p-PjJ' l_jL^pS/^ J>-JJ Jl JjJJ 
aU^[ loLIkdi 4JUa*Jl w^aJi jv ^SX jLaJl *** i^UoU Ja^ 

.yJ*j& jM 



<*S"jjJl wt jliJJ ^jiiJi yail ^PjjJ *t— j ij :6.9 

,<S^ jjJl JlLhJ' 3l ij ^JaJl Jp-U _J' 

4PjXl i—**a*s)1j jjLfcJi \j£ ^1p 4-jS^ j-iJl s^L^ap 1 ^ I ^jjjj 'V 

.AjjJJrl (c^lpLkaJi) c^La-JlJL! Uiijt __^ ^kJl o'^kkjJl 
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^ ^.LiU j$\ ^'1 *3*^laJi j£ *_>» JjujJ 4JL0 SII SjJJjM Q^\laJiil 01 *-*j 

.(5.9 jCiJi) s> j v v* 

CLINICAL CORRELATES ijjjj*- wlS^ 
JL^tj . L* LPjh O^lAOajtH _j' aJUojJ ^J>l^Jl j\ 

iijJLaJl 4.1 .Jaffli jl ^.‘^4 ’LiJl 4JLt*SH 

jULmJLIji l\jjiai\ 3 ^ w*Lp li ^* r w»JLs^ j 1 ! 

.AjhPL^JI 4**L*S/l 

^JaJl O L J?.ll w >y\ .Jgttll AP j+M j\ jJO w'Lill Jj 

i)AaLm^ 'i^i, 0 ,-IJLpt UvJ ^ I.i'J h 1 ^ L* joLp f t^7.9 A*5^3j%ji 

.ijliiN ^jjl jL^JO oL& j-OJ *-* ^—*0 lJufc 3*^3^ ^JS-^ J 1*1 ■■«■? l JjJ ^U^pS( T 1 



_JaJl jLlJ4 w«^Ua£ £t*~J *JLP aa^jJU ^JoJl ,3*3 17,9 J^ kO JI 
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Cardiac Muscle AjJaM A-UaaJI 

.^—jUaJt ^ JjJ' '-r > Jo^ jJ.1 St ' ^y> 4j-aa!' AUia*J' j 

jiS' Axj U*l Jaj^j ji Je ■/*"!"j 

4Juk*Ji wIjU jSJL^- jM SJLiajJl J3 aJLaiJi j ) 

_>Ul aJUUI 5l^jUL! 4.1 Jx*,^ b^jLl fy>~ jj JaiJt JUaL^Jj 

JiJi j5Jj kiS — 2 ^>* ,,?* ^3LJ^I y Ja*#.* aJLoP 

,_ 

■ i 

Smooth Muscle f U-U 11 Al*iaatJl 

Jbu^l ix-^ ^o^/l ^v* 4 JU 1 ..U* j j^Jbs- J5 ^LJLlS o*A-4udl 

4JlU*U 'jfr ^U-JLLl w*^ JthII aJu» ^_»Ua-J' 

v yJtji ^JjJl j LvXjIaJI ■/? njl L*lj ,<JLp jjl 

.j*UaJl j> U^: Ul* 
#* 

Summary 

tfj'i'l A-bv-il ^'-i*> L-3«J l jlij 1 . Js-V^il j> ■ - jN. .'■»« Il , U.J LLj 

* * 

bg-ip ^ siA :^M's J5 Lc. LajM-li 1 

l*iP Utf ^JL-Js-I (v) ^ jlJbMj jSLAl 

4 j ^iaJ^ 4^0- 4 j btAiM ^v* 7 ^+ —dl &jJjil c^UiP 

MK0-Z) .c^juUt! ^y* a-— i^l 

(MYF5) y j»c* ^ Uf j .^LlJi JSUi) 

t . - - -i '1 4 JUdiJl 4JwaJ^ 4jjdJr^ Am^h J^J L;la> j*rL&j 

j^jut& {J? j< fc 5 JPr 4 ^ 1 ./?.< , ^ 4 j i ,t . j l ira 1 ^ y ^ ■ ■ ■ ■ X . , ' * 

(^i— \\ j±S* ^—Jx? k_— a *w 

(b ^§iaJ') 4*oijJ-l jj 4-XjajtSl .4, ; ;,UJl 
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^yujuLi^ JS^JLii 4*LLJt J *JLi*jl t*ij aL-'LH 

^ia-^ oUlU?-! j** pLkJl ^—Jt j 4JjJaJl 

^oLJi ^™-Lj Template LiU*^ ^«-UL« t(v*J5ikdi) ^ t£ A —^ 
jjj-l Ja^ yX\ y a^JUII a*L«Ji ^3U^I_y ^L-JjJ ^bUa*J' |t A*,* ^ 

, jdUail >oS^ aJ yjij AjJUtJl 4JA>UJ cU-JLLi ^JiJ 

J*U JSLiui 

'JSCjJ y :jU:!l t_£fj fL#* l* 4.Uji* Jt b%jbi i jxJJ J 

Tjl:aj*di jllLa U^JJZjj ^_ Jf ^yLkjJt Uj f^LL+di^jSdbJ Lh^j/4 f^yJjLf 

LjJf Jfj jy y _ L*-Jf LfuJ.**- jb szJk*~y 3-^Jj *2 

f<iL>%jJ jj,i mt&j **~js l* i Ljj2s ljl£ ^ _ ±+*ji 4yt* yi *-yt 

jy -^" "3 

w«v2jv «5 t 4, 3 j*h£fl i y& LJ*J ^-iJt ^ jLx^I <*. — *a*Jt jb 4tf. a*Lt ryj yS* A 

,4j jU^jJf Zik'Jf Jj 


4^jjL* Uj|f \ jfl 
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LjUt J J ^ ^3^7^ ^JlA J^SJJ 

^(j>^' ^ j^~) ^ c^** j^jS' * j^v 

i^wbM JjjjJ W^ W^ l J A~*~>r ^ JU^'V' ijjft Jjjij 
v* Oi^ 7 ^ >— * y* 7 ^ ^ j4**^ j*i j 1*1 
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. 4**ssjJ-l ijiiadl Jl ^jjJUaJl <& j 2 .,1 \ 


.jUhiVl 





<^) 


j JjA^ M -LklwJ' UjJ 19 J^*?r ^ * ^JaA* 3 MO < 4 1 

* 0 

y ^_7fl.!h> 4 —jIjM 4>r : fl./g^ iLi^iJ ^*J£ 20 j+JV Cf^" ■ L-r 1 . *j* .d^i^ y 

** m ^ # 

jv-aJ* *bJ' i^yZj-\ J>ji-l 3*X£ ^«U-J>r* Ja**^*lj ^C3j' 

,lU A~J^' Ji ^UJi Uu 30^ 


CLINICAL CORRELATES 

Body Wall Defects Jr' jU^I 

V * ^JjA\ Jj 4 i mJ^ J | ^. ■* 1 .^ ' 1 o . *. j 4J 

Jli iJU-l sJlA JJti /fP J,3jutdt SjjJl cUaP^I_j 

jP j^SsJ ^JwLirij ^ jjJlj y* jl !jl>-l^ 

ilLj&j .<lkA\ jjLLr J j^kJ' iiUi JjJ ^Pj JL1P ^_JaJl yJU* j^ju' 

jt jjk Jj \s. jUbr* 5^ ji ^LjC jm& aJlA y-~\ 

* jULirl y 

jj* j* y, (*—Js-' jU* J j* deflsternum ^,a£Ii 

jji yi_^j jP J ijjlflj j r-^ ^ L>*Jl 

^LLkl <A ^aUp y ^j***)! .^adJi h m i..%w.H j^p ^j,fiwf J 5 wJLa)! Jjvj 

UL^ wjJl J.o.-:.j Ji^ .{T3.H) jSsJuli) (wkll iLiil) J^\ ^jL>- ^aaSi j-* 

0 0 

:^L L* Jj jtu y* Lii \lLia 
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^«— y* Loli£ J^-l jJ' *Jt>J0M* ;2J0 

Cl* . /a - i ^l y* ^I>-ljJl ^w^jJrl ^jZAj ,W ^_L*J-1 ^ t* r- *li,-* 

Ja^r^xjj joS’ 1 ^ ijLi ^ ,£ gs 

4jL* J1 g^bSfl ^jfcfcU 3--*tjJi J-jjjJ-1 y* ^ ^JaJl JjjjL-li JCjTj .3JLU1 ^iP-Uia* eLio^T 

<4Li~* Oi^JoJ jUJ ji^uiar Oi*!**^ jUj ^ _* * 4 ^*11 

:C i( ^ ^^'j) v'j^' 1 -0 ^ ^ slLbi 

»y — ^/VT^ *U* j - ^Sf 1 ' *A »i S ^(f * ^’" ^) ]* 

t-jJ^#ji i(^uV' ^—jbsu^t ihJ~~}\ iJUaJl «.—LaJ 1 ! iLi! tjjjjLiJj y^ai\ 

i*-**-^L S" ^iLil t __—p ji jXj^ «(jJU ja-LA- 1 j^JLUt-1 a z: \jl i 

—f'Uf'j J^aj IJ~> Jp 
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Jo~« jdJ ^oSf 1 .i^-JLdJ 1 ! iLib t^Lii JJj e> .1 ^js* :3.10 

J} d? J-£*J v 4 j j~* aL* „W ^jL?^ wJjiJ^ nJp y ^ fU’ijJV 1 3 

oJj! .5 . JlJji j^jJ Aj j-m aJLi .^JLLJIj aljflif * yJl ^-itP ^ 

pfr \S f*~ S a f* £ | ^..n i .^ - l l N_jji Pr t^aLLl ^ Trt r 1l ^ fl i m^ L s_-' L-^ -» 

V( \JvS/t Jj! *JO^, siJ^j jL* a->U-j jLXft* ijf 

.^L JikL v La Su^Jl =M^ 
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* & $ 1 

ilU-i js- i _ s —Jaj ^ (^3.10 omphalocele aL5Ji 

:^a ai 0 J 1 - ^fCjT ^ ^Li^-^jN »"I 

J-tsS 34J iiJLll I_^ UN aUajM j\ Jb-UaJN aJjil^ ^JslJUJN 

, ^J^Ujlj ^oLJl tjy *ytL^Sl\ A»hiji ^v* ^—Jrl ^fu,\ l^jS' 

^i/L> j}\ k. —i ja *Ju jA Jojut, <oV j 10000/2,5 v—* ^ Jl 4 j^' <LU' jil^ 

.(% 4 G) ^—r^ 1 ^(% 50 ) c^U^j (% 25 ) 

.aj^ iLs ^^jjJ _^j jjl jljd jit ^jA %50 ^j AJc«-aJ^ oU 

jlaJl ol±j 2 £ JLaJI (^3.10 J^J 1 ) gastrochisis ^aL*M jkJl JUUJ' 

* * * * 

Jjj j ~*jJ A .... rt/J b \. .,. t > > » j ^_jJ—It s ^ji>r^ 3r^' ^ 

3^- y —i 4jUal* ,&^Ip 

ytJl 4 >L*lj w 3 y^i ^ildL ji JjLL^aJL aUu* £,l_J^>- s i/1 jj£i r ^n j: l> 

^ , ’ r ^ 

ijZ jZ«-a r LaIjL ^JiAiA jkJt iJUwl'j 4 j^Ji aLZ}\ i *jA iff ^j-Luajj JjUJJ 

^*§ aj j£ ft w M Is JILJI j ^UJ^i ^tjjl 

* 

^jJ U^v-^j \j\y ->UjJ l^J^J a^'V j 10000/1 aJJ^ 1 C n ^' ^JU- 

j~Jl 4 JLaJ^ ^j^U- t^jliLiJl 

01 a-* jUf LaJI 0U taJbJLi w 3 ^*-P *\ Uw 5 i^UjJUU ^L^jl 

h^__aJLij j' ^5 njt_ ^JdN fjdb ^^j 1 _?^) 

—ij frWS/1 

Serous Membranes AjLoaH 

^ r ^jjN ^ Jta^^dl ^0^/1 Ij^U- j^Jb-J 

^^iLLviJ' JjJO ^ jV* 4jjt-Jb^ AaJ? 

ja aj *J^- 4aj^» LSLu 4j^ dJ-1 Ja*-jd.1 5JJ^ b^U- Oli Suij^kjj tL ^j^-liSN 

jl?g;lail .(1.10 w-La! 1^ ^jUj^lN jlU£ 2^*V1 ^Uail 

(^JJU (^j ^2.10 Af^jaJl N Tg b-3 *j «-* 4jjljJr^ 









J^L*j jL* oy^ * J*-* yih^ 4 ***^y*j Vjjr^ 1 ! sj*~0 , i :4.10 
*j*})S) 3«*L*Sf1 JjbLiJj l JiJL*^ t^j*! 11 V' -i£ ^v* LjyL 

^c- Ls^jJJ J y& * t(jli*^Jl) ^J^S ’ 1 wSji-l ^ (H) £*r*} 

wi;i ^ ^ ^ l (r**^') jW* "^f* 

AjLt^j *<JLL*aJl t juUji^ l j < ^ j* •'j^l^-lj 1 {*““■,Jk* 

juLiJi 3 Jhj* J'' .vjU*^i J^—;dl 4/0-5^ JU-i^ ijj*j *^—Li 

+ *j j j>U)l Ja^-V 
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00 4 . 
y* U*>o Uaj jZ* tJull J§ iS JjjL*JJ IJl* Oj S^j . ^£1 3 

. yoJjbl y*Il 4 jL& y»b*Sfl yi^JL) Ji\ y> L^Lw> jwojf ydt ^o^l 

b£Vl y* c£jbdl (■—^ Jl y—y^ y^S’J y* ^—JaJl J|jjL-1* 

ai-fc , fljt^j,(13 J-Aflll ^,1^) y*y*I-*4l _ia^yll j5 J £l^Jj l> 

4-P-jSu wjlwaP'V^ <bj^jJt A^pli-ff Jjil ^—jlJ nJLL-aJl y* yiiLk y* yjLJj 

dtj,Ja» il a J^-^U AjjLaaJlH 

Diaphragm and Thoracic Cavity j jA-ai! i-i^flj ula^Jl 

* J 

jv J -»-..I j W■ *i jud.^1 jfl y 4u?kj jiA ^jP j X Vu'l l iljl 

LijJrl Jy^dii Vj ,(w-J_j ^4.10 *>b y* jf (tJSjJrl 

# 

4jjy*U)l jli>^iJl U* JyJJ-T il jb *i£j t*U ^ JaJl .J>J4 yP 

.(i-^4,10 j£4Jl) yb*^!' y4t ^_bL*- ^Lp JU.5y*jil <J>\ d^.'l 

^_Jb4l _ Jill alii^/l j jlJLi^Vb Lijili y*jJL ycj^jl L*p-y 1 juj L»jlpji 

ycI^JJ £-*^ .(£4.10 j£-iJ') <jOjy«liJt yJLuJl jw» (y4*>^) 

jljJr iia*-ydl ,j,| £~*y]b IJLj j I.X*- OUUill jLJb* £-.,^7 

^—iJ' *4 jj *(£4.10 Liix?^ L4 j-jj b j^}p 

iyM Jj j JUjiiJi jUIa ^Jr' 

W . w ydli ^-3^(1 *1jj JM ^J 1 -(£4.10 J>P C> j ^ - / 3 ^ 

(V) J-Udil jljJri (T) :U* (5.10 J^J') JJ jlJbUJ 

^ ^ij JK 4 ^^ oLldl jl JJLC ^_iJW 5jj,j^lJl 

^■^4*1 Aywffji j ^Ijyu y* yUi j*j ^4^31 Jyj jT y. --^3 all J 4wJ jJl 

ji c U ■ *yll Jai^l at^b aJL^S/I 

b^iAJ y* *(^5,10 ( ji-iJl) y>jU-4^ ^u,iM Jx*jj al4b 4jjy*bJl 

j£LiJi) Jt-rfr y^^Tjj wJiJl ^1 j-uJi —-Oi^j4^- 

,yjJL)l ^jJ yiJJ^ oj^bJl ^r^ 11 J^-iJji .(<^5.10 
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} 


a—Jt' a-J^g-S^ y^*\ 3) t jwiUuisJl jw jJ j±- ,T ;5,10 

jU«jU S_—^asjlj 4JL*>Vl <**-J Jh iSj/W Oby>- Jyjj J 1 

^bhjjl JjU jXyflj^ , j * 3 A£ j^Jl^p J A—l^ 1 ! j'jJ^I A*>iJ -—pOJLT 

3 ^—jb*Jn .yawl 1 *-i?y jh j4?r j K* * Uj..iinr W ^j^ij 1*-' 

s J>\ J-^ 1 s5^ ^ JJ^J JJ>^ 


Formation of the Diaphragm uUaJ JjjSj 

tj L^a ilj O^L«J Lfc-ii 'ifI \£jy *I ^ (i j%i^rl iii d^ ^jA +£>Ji\ 

0 

i jw JjJJLJjj ,L«aiU C,.■»- ^_3a_Jl *^L* 

* 

i^gil a <3 ll ^ J 1 jJt-l l>* jj y -U ''^L-d^-v* jy^ jJrl 

3 ^jjy jUAJl * i JU31 fl ,.ri11 jbu r JH ijLyjJl [^ Ju}jL* b*J> y 

* 0 J d 

\ jllfl t j L~vJ| jl ~U£j. t(^6.10 Ju^-iJ^) <31 j ./J.H Atj v*Lji ^jyUiU A—jjJ' 
j*r\J-\ *-«J *-* *jL*J1 ^ iUj Jjj jLfcjxdJ ^ 

r ^ 4Jl J«ii311 j 4n!^^ a_v^ l #JtI JL<Jj 1 ^^1W■ i LlA r ,*i^^ _ h f)_ 1Q lXamJ l 1 ^ J?l 

3 JS^ 5 ^ £* * ■*£*^ L “ a -^ .. 

<31 i . f 7! \ <**3-1 Ahla^^ <>lj>- y__ i,3" jljJr <-aL^iJ 4 .. i m . l b 

3^34 3 3JJa.fr oU^ji Liuj ajU- 1 liU-j ,(^-6.10 

^ *>rl JSCjJ v^Sn 
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^J^ J 



* o .^«v»ULi - ^w-V^ V^Jb j JbAAii- 1 ! jL-Jjl j^JaJ . I j^*kj :6.10 JtSLiJl 

•—* Ji-' ^iLJl ^J^ V' j jll ^yjyC—Jj ja-l^-1 *> db*vJr' jV™)' 

JiiJ 4iL>- iiUi ja g>\ jji ^ »^>j« ,£ _JaJ' ^jJUijl 

$. yj ^ lr>«* ps-iJjj ., .,. J jlJLst- ' 

J j*-bM (Tj :<JUl' yjT \ jjl ^jA \j£j*J 

^jjlijJr^ ^v* 4 * 1 --,.'■?*Sl o>tjyxJj (£) ^^jLnaII ^_jLa*fci -1 ^juLiddl (w>) ,w"U?*jxJJ ,jj jil 

L^ JL~^ ^^ Jij^ (^) .(^*UVl) ^—JaJ'j (^—jU-^) ji\ 

.{£6.10 jLu*r 

^V* j ^<xJl j; kJJ 

aJu» ^JU4 jjJl J-^l ^V 4JtilJlbJl *L «*> fiW' 

J3^ j! p—-0 4jtjJl J wiLapty 

3 ^ijji ^uJ-t j jcs jlj j>.j u 4(^4,10 

.( 5,10 j ^1 w/Usii-l jl ? .Ati JJl 

& *A£j—*^[1 Jail JaUL* aJL yC—U y>rtJ-| jl 

j 

.A-jJ?^*j oLc-l .Aj j -A +a3)\ C^lJul-^rl ij? +L**** ^ 5 ^ jjlaAl twl .pOLil 

£j^r\ *-* 4 Jjlilj {^ ij* frjSlJU ^jJl —j ^yUsJ -1 

iS *Z —* j> <j j^iajl W f^w dJUJl ^r§- 4 J' 4 jlJb £* _JaJl 



^LUi j256 


\ tVl A.:la a afi\\ 




eLalffJ' » mA j t 


JsM **** 





^—*Jrl zLL*}\ j Ij5-S^ t^—JaJ' *tja—J 1 J ^ J& :7J0 
* 

U ^^i-ui' j* ^+*^ iS yJ' J** .^iLi^ll 

^» it. ii& r \ Jj jtt^T *_.■ ■£- w JLJjJ ^Lpta-i .^£^jjl j ^jy*-J^ ^1 t_jud-JL)_j 

.t_~jJt jJUaJl jj v-dadl tU^-Vl cJj^o Jij .wUiJ- 1 
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Lv* 4 !lS” J>-' U^iUL w jL>?o-' jL/Luj *- 1 jL^i*j' - 

» , ' 

OLj L*JjJL^aJl jlJL>tJj ^jpX yjL-iu w»b*i_>-l 

y ^la3l * Sft L--^~agJ 3 —J-l IgiljL ^ ^gU.3 4 j jJuiill SwojjJl ^LoP^|t 

.^ybfi3' 

CLINICAL CORRELATES Sl*>* 

i j. J 

Diaphragmatic Hernias JyiJt 

IjjljJ La t(2000/l) Ol-xj^Jl <jj-xJ w^La^LjJ^ ^ <-jL>t^-i 3j^uJi 

j 1«^1<T jil y«yJ^ vjJs.LijJt J^-\ JJLj j-p a*>LJi ^JUu 

J^ls> ^1 p y ^ ■ .-3 j aJL 3 jJULJ 3j .yLJ-1 

. ^—3rl *3ji-l ^1 J>-JJ ji /riaJ' 0 -LA * ^y 3 -t jIJjit 

ti/Jl J^x- it j&rj .o^U-l j* %90-85 v-^ j-iS 1 ' J JyuJl j/j, 

.(7.10 jSaJI j>^ i £y t ^ -L5 Ji ijL>«iaJ^_4 «-Ajillj 

" _ * 

U ULp ydJl J l ^U *1 sl4b wJU!' jJUiflJ' 3 is yjil 4^;ia3 aJJUj 

0 

^ (%75) ^Li j* s)U v-4 'fef laj 4 ^_3 ^ U.A^U jU 4^J 

. JJ^_j y5jJl y-^J y*A* 

y~* jjJaJl 3 A^bsuJ-' aJ-^saJI *3L) Sfl y 3 «j 3 J-^£ 

0 

* —JaJ' 3 1*3 JlaL^j L* I^ # y^i ^j3 

j*/ ■ w f^ 3^ yj y s^ 4 ^' 

.(174 10 jSs-lJl) j-Uetll Jl h jaII 

3 jy -X^Ijuj y*'! 3*^' y Aylsn3l 3^ y-Vl 

^lp oJul' jJuaJ' 3 ^^^1 y 3 jJlnJ^ .^*- 0 ^ a3^ 


Summary <j*ail» 



■I J y I JS^Lj 
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Ja—^£3 St' <u> 4 Ja^jall jC^Stb (^<* > 1 

4<*A?>4 SJaJaJj ^—^>- 4jjJU<aJ' 4 j la;Li jj* ^l*MjJl JJ£ j «( 2 . 10 _j 1.10 

p_aU aJUll S-A^l ^ SjjUJrl U>il ^ju >1 V .^1 pV» j£j^j 

*JlL* Jbjii-l tf,Ul j£jui^ .SojdsJ'j U^l ; ULi^Ji Jl yr^\ ^ ^jUM 

| f 1 . >?cHl d,j,lfl*l \ AiJfljl jJoJ' t-UAp'ji w lftj'* ^jvZ j jJi ^ 1 ?»i *JL*a> 

j >j ^-r^ 1 4-»^ jj LjT) j*J} s.LAp'VI jj&r ^ L5- olfl;,lali ai_a 

y 4flja)^ Jiu^* J^JLJ' b U'j 4j>J-I aaJaJI *-^S[Lj 4ja>l 4a>l J &13 

. ijl 4.irali J pti.J^ S3 jjr jjj A^JUP^ ^PJuj .(,.*i**brl 

j urtl i ■ /?I i wS^^l jp~ ^ ,...h ,4 r l i jpr » .. ,^aj 

4—i~LpSM (w>) > j?>) iJp l^' (i) ;oli>> 4 jmj 1 ^ j>j 

J£aJ|) (t-Jrl jiAr AJUajJi Oti>ii (^) >U ^>a)t JajUil (^) iJbLuJl 
^ >> yLi. wh j ^...tj L*P 4wAJLii-i j jJLaJi .(6.10 

.^Vt ^\te j ^u*ii 

(w^' ^j*r J’ ,+—S*j 

.(5.10 J£aJ') 4^L-jj iUi^ 

igj *It ^^Sfl jJUj ^—Jt mesentery Jjjt—U jli^aJi j> iipUa^ oliJa j£-JUJ^ 
cjJl j .tLjapSfb ^ali-l SjjbuJJi w?LiipSi^ \JuJp JUaJj 

,» M .j^A?r jj ^*L*Si' 4*Jjji 4 j1^jJ! ^ 

4 ,j ;l ra.j.1 1 jjji^tJLl Jb-yj ^2.10 ^J^ll^l Ifali 

JA frjJrlj SJjdi * JA ^ylgAlM' ^ ^ 5ilaA- j ia-45 

.(13 >11) UJNi 

ja <44 


^ LsL*%*>- L*P oUtjJf Jju A^Jrf 7t-^ *JaL*j ^^jLzff *jh** "J V A^|jr . 1 

^- Z~2jU jLtfjJf 9l 1j£j m t ^ aJjdt 'JJl-ZJj iSj~>Jt 
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J** ZLfjJlj aJoJUJI tbt*yi +J 2 -*-* L~^i-J*- Jjj ihj~*Jf (Jj pS* ^r j*: fj*!* -2 

aLe-lj* (JjJUUt LH Z+u^f ^ w*5^ L+* Jb SU&i* p& j 

f<i 5Cf ^t l^'La+JJ' ^jpt-j 
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J+JJ& SizA\ J 


Cardiovascular System 


uIaII .iIjaSI JtoJl 

Establishment of the Cardiogenic Field 

L*hXiP *.^ !Li!' _ j . -^r:* 

*-£j j .■ wii jLinii'i'L ^LlUtj jjj> jjU jjP jjJ-t 

{JbJt ^_i i^UfcJl UjjVl J ^iSll SjJ jll 1*>UJ 

j ..i I^Jt * ]ga !■' jSLiJ b'Ai-l J^Lk j *Jkdl -_C- ilLjs j>- L^j i . L*l£ 

f j'jJ- 1 - 11 

,-jty jJaJl : j£i I jUaJl ^A_j SL3i jiTty fr'j^V' JCU V*}-' 

L^iLl Ajrti’j <.AJlj Jl^dl ^S- aJIz> i ^JU- n^—Jr^ 

^yAJ\ tLUtJl IjjLLj* l $„«j i iw?y ^ 4 r ^ l ijJ 1 ! a ala:+ !l 3i 

.oS/1 aJ jJLi-1 Afl ? iai^ 3 * (1*11 j£jJl) 'ji'Z ***#<3 

Ls aJl^- j 3 j- 3 "^_jj .<*j3r' Aj* la^ 

j^J p^fa;***^ j^Sll Aja *- 1 !^*j jjJai!^ j/ 

^Uajl jO^/i iJLft 3 Aj Jj^ 5 A-JUajJ' 
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ajL«J UjL*j ,ji\ 



ijljJ Jyy 18 j* O-IU—^l JJ juJ? l £11 * 11 

5jh , avail pL»'' Is ^1' Jj 40 L*jjS'N <XA'->.Jl) ijua*]' oUjijV' 1 

<kb ^ j£\ y* aIj- j* J ^yc—-* -V* "Cfc*^' ^JSj 

*S? *a _^i= 4J&LX* <b- y» Jj j>t j daX* tiiyL^-' ia—yd\ ^>S|l 

l jniJ' Jut U^J 19 JjLhj jti yij <J^y53[ <1 j 4 ^ ajy*^ «wJUJJ jJylJ 

^ ^^ y i JiJ^^i jji' ^UoJl yjiaj 
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fill t5 Vjj_j5^i' OLl*^ i 

w*^ 1 $ Jtjk J*i ^ j.'.^ Jjj* £* f^'j -(1.11 J^ 1 ) 

Jjjil Jii-t p-L 44^3; 11 aJu* wlyu^ . 4-LjuJi 4-bl^jj 4JU2J 1 * b^jl-L ylaJj 

JfsJiJl) ±Jjir\ J| 4-k*j *S^\ JL*MjJ 1 ^t-i jJs-t jjla^j . w —Lfl-U 

.(3l.ll 

-la~- J&\ JaiL! <Sj\y w . UU -Ujl^ Ji JwUi J *JyO jj* 

O' jJk^ U* 4hJ^ ! jiaJi SwjP^S 1 ' gy U?jJ . 4*1*1 j ^—iJi 


^JLwijjJ <J jfifl Vj^' Uii^ 
Formation and Position of the Heart Tube 

ydJl ^U' &Juil j w-riall SjJjil iiUiil ^ja Jl *jii 

W^yjSfi *> ^7*^^ Lieij ^ 4l*Ji jmJJ .(12.11 4^/a*]^ 4 jy « k *,.-a ll j> 

w Ji tf H aJdjkU 4 4 If? ■ l ^ <jyf >- 4*pL*jJ^ yXj ji ^—■■ ■!?< i l 

3 fL*V^ al^b ^-*ytL)' ^jJLiJl tLiJsJI i(2.1l ^jy\A\ 

J J^ajl Jl \j^\ f 4— A ^ji 4*UJj Ji 4>(jJi j sj wJLaJ^ ily*tlj 

,(2,11 yy>JL! jll e-bliViji £ L*jJl y*J 4 j**-*i^^ 

# # # 

4> r _ . . . '^ 'j 4(3,1 1 b-yl* - ^ ■ ■-2 4 jI> U*j^ !u*,«^j ^ i .hT . ^ L*5^ * 

J5 j *lA 4^0 4^1 ?:* 4^ Oji' aJUJi i^lJUll ^JJJLJ 

jl^Jr ^jM ylJl Jaj 4-JLj ^_jJ^ 4-^ud' ^y* Jbljll^ J^AaI ill 4 jG 

* * t 

13 fc ^L^? l lyi> b juj! ^AaJI jJJJbj jJs^Ullj. ^glJLwA' jbbl jb ji-\ 

t4*P5-jl>- 4*JU AJUiaP SjLjji 44 ? laJ^ jZwaJ iliaj cLi~£- jy ^LpL-J^ 

Jl ^H 1 ,J ^j ^_*jJJl *uj2J j LjUjy L>-j_ *a 

-(5.1 1 JJ 4.1 1 J\ 4*iai JA g?jr^S^ j 
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****** 


T 




s-U^JO Adia;^ JjmsJ ijjl .wJuaJ 1, *-~jp v ^ie- ^ L*jJJ aj^-B y l ^1?■ ’2*1 I 

Uj, 22 .-s Uy 21 *£ L*>: 20 *w L»j* 18 J *LuJi f uf ^i_yLW ^iiJJ 

Lj^ tC J ^AjLi 4m*j 4A> ^ jli _£j 4jj 5j 

(H) t-J-aJ' JU-^. *Ij (HF) JlV 1 '^ OUBj ■ v /V^r i| <j-* iAJ' U* 

(E) ^jkB joSf'j f j*AJ* ^ 4 j ytU 4 >LJJji ^j.jh-UJ'i 

jjS * i.Va .U ^y* 
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^jjAsA s-ijj^-l jjJfiJl ^j* 4 *-* ^S^U ^tfl l^liljl ^—Iflji I-i^jsf 

^y* j^iaJ^ wjLirL *Ajl c^jSj * 

<5.1 Ij 3.11 O^-iJt) v-UU ,^-JiJtj-ll ^ i-jil ^V' £*~JI j* Sji 

Ju^jil '_~LaJ3 ^ il^lail jtjuAl .»^-UU ^ JLkj i^\j^jt ^ j 

.(^£jydl*Jll w&yir^ _ +i\pt ^u L-2j jjpJlJi j* ^A\ jj^Lllli t_ jr^ IjLiw* j^ialil yd 

*(5.1 l ^ -rjJt j A yh* y* *U£'j')H diaL^y wJLdjl yU.Tw * 



^— Al Ji s-dj-rSl' j5LiJ *&c£ j 2a^ jv* *ijU£ ^U-' j* J§ <L*>\ j%p kJp ,x. *0£>lL* :3ill J^J*J' 

* 1 

<1>-j> *wJ t(U^j 17) C^a^ldrl J*i ail>-^ .1 JytK-b y* ^ 

3LjJJl juiail J$ pUcJY* t(L*jfJ 22) ^U-~~*r 8 jSLiJ 2uU-y ^ (Ujj 18) OlJLLJ-t 

yr^Ui-l jljjjjt jL^pr *(4.12 J^LiJl ^iaJl) y*jiJl Jf** <—*jjVt y 1 

. L&yTj yjii! ( J#u jl idia^ dyjp y* 


£-matrix y Jalj yd ^p*_i dJLi? ^*2.1!' sJLojtll ys*JbJ j 

dU2Tj .(5.11 j 3.11 j£jJt) *ilUJ j* U>j* g^' dU^jyJUl y*~4 ;»ll ^^lsLl 


V, Er 
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iwaJL^ ijJJjijj 1 tf H jpS* AjdaJL^ ^v* 4«la «* L*^AiM 

(v) v-JjuJ AJliaJ^ i—ijail (^) !^ULJ? _I jh* ^ _JUJl J-^N' 




tf-ij** — 22, 21,20, 19 r l*Vt j joSj :4J1 

j J*j (j U ^- J i) ^A JiUJ J*4/. jUll j^ 

^j-ai' Jiaj w v* f-^r* a—'ji-^ . B 0 >^ i^j j^US^ wJjJt-l 

J^Jslo]' ^__JLJr1 cUE^/1 ^jh L*~J ♦ *^Lu*j ^L^JtaJl Sala;U 

.^Und^L jl^uJiJi jUIiaJj \x5 c ,(3.12 j£-iJl jj ^aii J*u j£Lir j* 

J^J Lljj ( h ^Ji Uj) ^y*-Ii ^bU J *L^’ ^UaiS^ 15>" r U tS^\ >UI r UJi .D 

^e- ■* (j ■ J* Jjy j jlju^jJ 1 jJlJ_y ,4-JLiJt ajyJi 
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jjkaldl jl jj^bJl (T )JJ 4^1 Ja*!' jLuM iSLiJji 4^JLdJ ^ 4.1. A*.! ^ 
J U, OrLll^ J^Lr '*P *0 * S—«*J^ 4 J./3 ^ dJL& jl^ . w | ^*;') l, “ l 

.^JJj [iy^Js.£■ • 4JI42J' IfllLia kjjlb 



A * ^ JJ^*) ^J jjaJ t ,jaJ* 4jL|3 '5*1 1 Jj^sJUJli 

.wJUJJ ^—jkJly-i' «jL*> wTi;7j .^j^»U5' w?jJt-i ^ 


Formation of the Cardiac Loop <±iZil\ S jj*J\ oj^Sj 

j* ^\)\ ^-0)1 i23 rjs » ^ *LiWj JjlkJL j—liJl vj*iV 

(^s—^—^iSh ejA*' Jj^d f (jtj >-- , 6.11 J^LiJl) j^>~U f v>^' 

oV-M 'i* j/; Jij .(l7.11 j 6.1 I jSLiJ') jL-Jl Jt f \~Jjj L^ 

.28 fjJ' J ^|=S f i-^ 1 Sjjidl \jul i-st J 

.1 —^-* 4_J^ A^wa jJj 4,.ld^ U*JLP 

^?r jr s—^y Jj ^ 'i ^SM Jj^jj 

.('7*11 jSLiJi) ^ £*jj 5 f (^^) &j^* oiJ lJ *£L* 
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J .y J*jU .Uje 24 .£ ( Ujj 23 .-J iL*ji 22 J yiii ; jy Ji jSLiJ :6.11 

J) Oj^jp jjl wpLLuiJJ (^,-uA' 1 ) jisj-fr \ija~C. jl jiii^ V j _jL ; if sj_4~a _A; 

' ' ' 

*-* AJ^3 (i) LJ I ■»,. J" *J» 1 jy~z* *JLN Jj ^— J-S) 1 *-j t3j£u; >:* Jl^^Of'l 

Auvjnj^ « 5In’ * M Amj ^JoJ^ ( jJ^ Aiiaib UUr J'j^jU Jt-A.) V 

JrUaJl jjl >j\j ^ ^ J/* Ajai^ j3^i C^“j j ' ^-JuCj »( A) 

S^ Ail jJUt yij' J\ Jj±\ ^kiJl *-U Jtfj ,SL*iV' Ji* ^S 1 ! JiW' Jl ^ 

~ |t gi..il t<JlJL*Jt 4 JjjV^ ™ A .DNA ^jUjJ^ ^ _ jJ jj^ J'JuU ^pl*d' Ji 

.jUaJl * V k-*Jr' ” $ t^jjp 
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fcjjty Jaijj j—:Ju 4y-b.li UoS' 3 LaJi JSUjj Uy» ^ -i.b.lt sr _yj t !(t 

wAflil j S-JA t(8.1 1 ^jOaJlj 

v7.ll J^lJi) jt-H' jjflj' J4 (I-JSJ* t JJ6 14Jw- 

-^ ;.U ; 11 _JlaII L* 1 j .(8.1 lj 

j£^\ AJtjJt Srl^rS^J JjJJr-l aJU^jJ' v JUrl juft * aL^uI 1 ! tjJr-l 




^JaJ> ^ jr ^J' i^jirk J ♦ 'Vy* ,<►» 5 * 28 j**-\ wi* lT*!I 

J\laJt ^>* A*Jl jA\ c^Jr-t * ^—JLSjl yJi^ vV jp^J* jl ^LaJ' wllH < .(^Utj 

4jU-_«k L ^jU JUST iS-iS w laJ J yJ ^ya *Lill h$*-\ .^.V' 

. B - J\ JkA L£Li-* 
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w J UH j od*^ Jv. Jl J^j -(8.11 ifyjb jl 

SJj^l 4*iJl * t U^ ^jLjj (^6J 1 ^ J l ^JbJb 

*jj£- J j±s ^U- ^_JLiH ^*3.0 .(8.11 ^jSwiJl) Airilflil^ Ju 

AjijaJj jj j —.jty jdaJU jjrSfi jJaJi y* ^_J-iJl J\ 

^LaJI ^.^».T Jl JJ^jJ' jw-Jj .(£ Jp j* 6.11 jSUJl) ^tjdt jU- Vi- 1 ^' 

4J&Uu^ 5 JL^Jajj .DNA ^jUipOi ^_ufjjJ' JlaJLl iJuU^l' OL^-I <UL-^j 4* : h;i 

.(5 y — JJ^ ^ OJ>; li 



^J jVjIki |T> <ju jal&J) 


JyJauS' jru iJUjl ui'i L*ji 30 iJlr^ t—JL*)' jjP *Jai* i8.ll 
'.Jh^ ^LaJl j&i-iJ' Joj-'ii .^jUJ' jUaJ' ill ^pVl 


3 4jtjJi J s*ydl <jLi j jljJ^l ^ w^JLiii 1 wj^ji Ijlj 

4 

4jlJU)l yy 3_A±H y* iwsUiJlj 4J1-U' Aaladl j l a\S yy$>X£ yr. a\t 2 ~* 




271 yJk jS jjJaII JljaJf :ll 


^Lj y 3JJI biy* 4-fcPL)^ aL/3 Jl .(8.11 

4 *■* «J ^ 41 n/3 . ^ ^ ^v* ^ iLlil -*• -1-!' jli 4jLi^* *>- n-j V 1 ^sl&Jb A^Ji 

.(8.11 j£iJl) ^UJl ^ 

^s—i*- 11 J ^xjl 3 3.iJl ^5 JUl' w> j?ity ^ 

UaL^ ^3^ Jl3 3l Uj^jJJ Ji^>31j 3j^*L^ v 4 

\\ .^ >- a^j*- if 3 0!jjL% 33 * *!/*-** y 

*(8.11 j ^7.11 jSLsJl) JUJi 


CLINK U CORRI t WIN wjl&te 

Abnormalities of Cardiac Looping 4UJl SjyiJl jLtf blijJU 
dJitaj 3j—Jt ^jjuaJ^ 4«pr 3 o->- ^ k^-pJLJi 

aJX*- ,*-* t_JLaJl Jjj , 3y*3l ^Jj jL-J^ a^*- ^1 4.....1a 1 ^ »*yjl 3^" 

^NXiil JOOj2* ,jj£»Lj 0*2 LgJf tUapS/i *-3t ji J^Ui >w>^U^ y&j *3?^! *y>yjij\ 
Ju^ jUa^l V Vt3s» Lpt y^jj jJ 7000/1 L- Oj ^-3 

t L i^j^p sidedness 3j^j 33^ oYb- 3j .aJu w*^p .^jJ 
S-LSaP^I *-Xa 43 ^Lb-p' jj^ ^UeiP^fl ^a-*V w-U.T 

.laterality sequences wjbnj* CjUi^* lit ^Lp c^fU-l jJl& 3i^L* *heterotaxv 
y 33 Ur l 3 jW ^3bM jl^ijrj ja j yl*j aJU-1 *j> 3 OyL-all ^3^1 jl jJLjj 
:oU*>L>- , Vl a-Xa JbxW - 3 iy^^ 3 3 A 1 

Jj^jj ^ 3^Jr' 3 u^J ^41 jJ JJ-iJ' LI^j Jujs ^jjj OCLfir 1 3 

3uUal' 3*^ 3j^S/i oXa^-3ji r^ Jj^j aJ' y JUiJs> 

* 

Jewell ^ 3 ^yXL^ a3ji ^ lil oX-3-^ jj.^ ,A*JUaJ^ v_j jjJl Lfc-^'^ji <Jiji*. 

.(4 3 ^ ^ J>- j-* L^p 
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jjkm ‘^i\ 

Molecular Regulation of Cardiac Development 

(0^1 & viiil jXu ^uVl >Ui pVi ^ 

jl>l oljUi^t ^Jks, MX 2.5 ^L-i!V> ^U«Jt 

>L)I jcAl j WNT oLii oU^_j 4j 2 BMPs i-srjJjijjll OUJjjJl 

J*i/- Jt' J_jj_• 'j-* Jl t(9,1 1 j£-Ul) o^a-aJ' j* jCityj 


y *3 j*-X> 3JJ5 Jaj £ja* y ^_JUJJ -U^U 3^' NKX 2.5 

0 

. SiiLJl jjlajj 

* * 

JUj jJr {-^-^) j*j homeodomain tJ'jUi* Ul-u* NKX 2.5 

y\ t usi >u rax 5 Uj .^TUli J k_jLiJi jj^ai ^iJi tinman 
NKX 2.5 ^^j T JlJrl ^ ju UjJJ 2sjIj (JL^- ^Ls- {£ 



■ BMP 2.4 



■ ^ WNT ciUi. 

AlJuJl 



^ jj-b 
0 


■ NKX-2.5 


.ju^l ^UJl ^Lft ^ ^iLU ,j*J ^ BMPs j>- tg —9J1 
^ j/* ^uS'i 3 **+*$ WNT jt?" 

JjSj JjhJLlAj aJLiaj 1 ) 4*yUrt OuLdlJ Jx^jud^ ^ w-UJl JuS^U * fli? '. * ^ NKX 2.5 

j! wy JUli J/h^- NKX 2.5 
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Development of the Sinus Venosus 

J t. ar .* j j—jtfV' jw-Jr' jMjii' j* fwJt-1 

y Jyjll (T) fjdl j } jr .(Tio.11 J^sJ') e t> 

js Jjjjjt (^.) *^oj^ (<—') 

w .jJ-l Li jlf^— -j , _ _ju SjIjJi 

tjv*Jl jL-J( Aj AWl-i ^LjS'L .(k-jl0.ll 




rW' ki'j^ Jlj .T 24 kj? t^4l j_jl' k-. . J r' jjjai j* Jk^>- ji ^ y ji^ ! 10.11 J' 

^ f —*S |*—J J! Vts^ 1 J i * J ^ *^*1’ Ja^' J*4j -V 35 

.^*L*S/' ^-J y)' -^jj!' “ ACV . ^—^iS 1 ' kj_JrL JijjVl J & ^ maI 1 ^ j^iaj 

^4)\ ji - ccv :J*i i - vrr k JijjJt - t/v i^au ^- pcv 

.{41.11 J^JJlLiJ >i) fU» 
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S~&\ j^Jl AJLL 

^L*Jt ^.Jju-jj L*jjlpj ,(._.■ ]0. 1 ] <,f- 

wi^ptdl •ijjji' j* j —iSl' ^—-i-' JjhSJ' j* *-*!“ OLi ^ j-"^' 

.(11.11 ^ult vs^’j ^r*J' ^iSU (JJlii) 



.Sj*£ji ^ yi«J *U>i : 11.11 JSjiJi 

jLJ' ja ^aajS\ l jSS" A-,^.1 sJjjS 1 '/ jity ^—-Jrl j /& 

Oh JUaJ^l J^i J^Ae j^i 0yjJ^ Ojj d! 

JiCjJl) ^—uJi ^ jUJri J-SLiJ ^—uJt SojinVW oiVlj 

<-^J jwUM J -Laity Wri i»jjJ' 4 aL^-U .(12,11 

# jf 

LJj L j^jp c^ULwaJl (Tl2J 1 Jlj ^ I OUUwfll^ 

3 oL*l*^Jl j.(112,11 ii>3^ 5J^xJL* 

f 1 * ■ i^'l jljjr ^ ;<J*pI Ojnflj^ L*~Llp wm? 

.(£12,11 j^Jadl ^—j^S/1 *-* oL*aiL 

Cf^y* j! {i—3J' t*)UlS^ jX.S/t ^U-vaJl ^ 3^*)' *<^jJrl 

,(^12.11 ^*-b]l w*s^l ^U-y? (u) 0) 

^*Ji ^iS'i ^ W’ ^>' *>i j* r*sd ^ ^J^Aj? 
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-(£ 12.11 ^jpCSfl w-A*1 



jjk; jl^^j *-~UJ ^wJuJi ^ ^OL ^ >i- : 12-11 j£-U' 

j^joj jLiJl wJi ^jA <4Ulj> ji *l--i ji j Ai ,wi a*-jL* 1 5 J ^_jUL*^aJl 

*!*- jll .£ ( r g - '1) *-*0^1 sUaJJ Jas-V ^-3aj j^LsJU Jfil-LiM 

,5 ■» J:.^ j .^U jlJL^ ji> (<3jjSf') v ; , J ^ 

. w^j aJU ktSJ ^ iC <wU aI?-^j ^j-U ^jjJr c(,-»^-*V^0^ jr^L>LL] J|Ip p&> 

* 

• - 

Formation of the Cardiac Septa <&&& J*l jaJl U4J& 

L*Jl!£- t j,j^ijt ^v* 37 27 ^% m ■ 1fliJ ^ ,., „,.J ^Jl LX^iv^j 

jx-[±-\ Li ^aij C)f ^ ^—iM jJaji .UjS ^ 17-16 Jj ^ 5 y 

^*£ t jLfe^wdj ^^L/* ^L/JUSnJ 'i/L** !j> J-**iJ 
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.(w^j U3.ll jJ^-iJl) —* Oy^* jj 4**Ul ^—iJ 

4*JJi ^y* Ju till Jj Jp^oj ^_> a- 4^yJjj jA ^.J aJj-lj Ay>y...i aJi^nJ Jfplj y£ 

^jL>- ^ Jal\ jJi£ ^JLp aJj^nJI &JLA JjL* j5^jJ JU^tjJ t(jr!3.ll 

J? jykjJ^j «ULd yi &JL& yii * , lj"^jl-i yl£jy A^ y h 

^ *-^yU aX& J JpUJ A-JflJl iLjity jtLii 

i-JaJ\ M*^ 4(^UJj' ^ ijhjHj Jdjsrl^l j£iJ 

.iySj>y£*ih ^ ouu^alu 



JtfMi-J 'U»L-jy ja.L*J JS-^ 

>u* 



.jLijtiL ^—is- y* '' * 4 ■ * < y* wyij JpL* j^ k yrU* 1 ! :tjjj T : 13,11 J^wJ^ 

^L*jjl 4j?L-y y^L*-^ .j' _j —i .aJL^U jJU?-jf jJU^ V 1 *^ y*-L^-' 

* 

.Wi j-jyt 11 yr-lA-' \JL* Jsl /*£j£ 'i/j i,v_Jja3' jLisr y* jljljt*-yj uyj^ 

bj *>'JUJ ,4jU^jjJ AjJUJl JjL^^J l J- o -Jt J *;Ai J*-U4 y*SLjUJ J ^S’l aJu^ iajl L*U 

* 

a*- yj ^jy- J y*Jl (J J-ij ^—ij jt ^— **iS\ j\*Xjx- y 

ill ,ju JWJ JLp- AjU ■Jfcji ^13.11 AP^-mj *uiU- ^JuP * 
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ijb ijU jjflJl ^5^ ^JLp A*** jyll j£ j.+JL—nj b«JUPj , jCiw^lil 

• * 

r ^ V J^U-1 'X* Jjv* djj .(jl3.11 Ia* jL^JUJ ^ U^Xajy 

j^- ^Ip a^lp ^j'sbu'VI pij i JUaJl aUi ^dl ,jy ^jL* Jj UUr aJLs^I 

* 

y.-»4j Jji-LA- 1 lJu& .^L* O^j . AjjlS*! jjUXlJ J? T - ^i 4_bl**r^j ^yl 

.^}*r J^Lx J^jaJlj 

CLINICAL CORRELATES <ijij^ CJJt^ 

Endocardtnal cushkms and Heart Defects AOl^S' w^j-aJ'j JjLmjIi 

>w * - .j 4*JLajl oU y* j^T 3 <Jb^ljj! <LJusJl j5L*J ol^jXX »^ «»j 

^^ w* j~*Jl j ^ i-JflJl j ^ :jA^ 1 j^lA-1 4—Jj-P 3 .f LA' LgJti y* 

3 b^iLl l wJli^ llj .(^3li ^pljjj <-Pj^ r ' JxiS^ ajj^jl 4-PjSfl 

i^JtfT Lij ^_ : .^3w h wi yjl b*)bw- U^J a*1> * j>A\ XpAJx XL* jjl 

^jtP A^bJl b*5bl-l aJL» jlj ^SJjJlj ^*1^Jl 3 a-Xj ^Lp Lbjl 

, - ' * 

*_£XJ ^Jl A*-X Jh w*^*0 *-> X*JLjt3l' ^j**Jl y.y*J L* Llljjjt jl 

XL -a>t*iJ' 

w 

jULoJl *0 j S)l\ j^UJl j_j£j 

SEPTUM FORMATION IN THE COMMON ATRIUM 

'■TAJ . 4**JJl sls^lj i_jJ5..« ^V* 4 ..tj I_j Jp *jl ^)l r 4jLi j y*~i 

'i* li> ostj (vj 114.1 Ij Tl2.ll Jl^Vl) jpt^ s *j* Jjt y. ^iyJi 
ol^-l ^ jjj .4,.'.Ja.J' iJiVl j ‘ -1*'' y y-Li'l 

.(v>j 114.11 jSLiJi) SJjSt o«iJ' y U^Ul 5-JLiJl JjV' ybJJ Ui-Ji 

^1p j-^Xj A-La*Jl j 4j jlxJt o i L^L>-^x 11 jUJUJl jU^L-jJl XI Jill Jldl j ^ j 

V*r-^ l*4^i -(^J ^14J l J^XJ') AliX« ^jV' aU Jjt 

j^-LA- 1 ^jljJl c.jA- 1 j wjjX>- <X jX>- ^ b^liA-1 Oj^ 

J> ^jjl ObjJr —J ^—ill JjjjliJl SjtjiJl oblAii^l sOs J^Xjj 
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.(Ajw-14.ll jSC-iJl) OjVl ^iVl J ^j-J' Ji 


J,Vl >1^ 






j-uaJl ^Li-flJl 


(T) j lilj 3-U6) 30 J .jjJssft j-* <iii£ ^ ^J*pU ■ 14-11 

* 0 

14) U ji 37 —* (^) ^ Ub ^JU>1 .5 9) 33 .£_ j> jjfcU- 

.F J US" UlS *U>t jyJl j- j*lA-1 .j -Jjy 1 J -(r* 

^L*4j1 J _uJt Ui yJ U-UP Arty* fl-Aj-Ur 4*Li 

Ujj (j^ rl4Jl j£uJt) yr^t y* u»jJrl *Li;Yt Uaj -Jr' JyJt 

JjL^SO -Ufj .(jl4.ll ^—^iS r l j 'iUli" lplia> J£U*j 

j*.U4j ^Jbjjdli ^U mi it ^>fcdL L*jl^pj .4««Jg Jt ULp^t Ihl Jl J 
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^v* 9eyfcill iiU-' lU-J t_5^ili)' ^yiV' t—-ilJrl 

JPrbU ^^ Tl 2 .ll *~A w^^Jb 

TT ...^2 L^J-Aj jj* p—JjJl .A-JftjJ' 4 A lb 

JjU pi* ^ (jWJ-iSf^ uy _/*Jd *4 „ J fi . J \ A^yjt ^U**? ^*bJ' 

c£^Jl Ji , 3 —^ ^ifsH ^ fULh jti 4l^u (j —*14.11 jCiH) 

.(-^ 14*1 lj --12.11 J 

SaW^.j iSj^3\ '-Uj L*-Ll£-^ to^jJ 1 Ja>^ 


f ' * 

A OtliJl Lilt* jj£yul! ab^b 4*^a..H A*Ili1 ^Lq-mP 


—''ifLJ-l ^ %20 J ^prU-l -l£ 

* 

j iijii sJU-' oJJ* ^^3 bj>-^ ju ,3*^3 ^JJL* jJf ^yhi 3 


Further Differentiation of the Atria <jjj^l <^sUbl jjUj 

oiV' Liajl n _-yj ( vC,'i r ' —.-^>-' j/ ^L*JkiL i i JIJIj*i , l --■!■' ijjj'i/l t ~~ ~~■ L>JK£- 
jlJlir jjdib J~-_j c£_jlj Jbjj j j— **H 

-UjjJI IJ> ((Tl5.ll JSC-SJI) JjSfl j*at jL-j Jt Lu tf^-Jl oiVt 

, jj jltlU 4 jjj^ jV a^jjt A> VUajI 1 

Li^ *^3^3 ^ 

(£ jpwM-1^ 3 -^^3 Mjj J^'Aj aj\ ^bJl 4jj}\ ^jA 

jlJLiri j r^jytll JjJ (wl5»l 1 bg-Ji 4 aj- by L*^> J 1 ^^ 

ja ^LU JS 1 JjW’ J ^US(^ A^Jr 1 fcpVl JJUJJ 

4j jJ^Jl ^V* jlJlJrl fi-PbJ^ ^jJr^ k j^->- j <U,Jjk^i A.Ai jjl SnJj^l 

iUifiVl S*Ulj)l ^ 3 aJ-^?S^ .(15,11 

L .Wh 1 {^'bl^ 1 .It.** b .i^*ll ^ 
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jJlV' O^J' ^ 




-Ji j a**Ui UJuJ' *-^11 J^k; ^JUJl ^ lAJ^i 4?LL. : I5.il JSLJ* 
J (y^V') ^IjJjJ' *-* {JjjV') j^S 1 * ^g—?J0 0 

l jr* <*P-Uil 


^>UJ 




Win 


j-jV* r ! ■■ ^ _ 


^J 1 HjjV* 


4 j nhill AolpVl SUill ^ ^ j^LaJI ^jj jSall 
SEPTUM FORMATION IN THE ATRIOVENTRICULAR CANAL 

JS** ^pJJ t jLjx*-Jli^*J- jll^L-j £_»J ^\ y^ *jL& J} 

aLajl ^y* Q.i. J' _? 4jjJUJ' iilLi 3 O'la? tAp^Ja-J 1, AJb^'Jd' A^JUJi 

j4*Ji Jl Wx. ^JjlJ J VsW SbUl .(17.11^ 16.11 j£jJl) 

^LaJ' *i>Lvy ^Lajt k_JUji yP tJaii ^jJl 

Js^kll j^i y* Ojj£j ,(8.11 jSLlJl) ^—*W' 

# 

tAjjJUJ' SwJliJ' oiL* oJlpU J^1p ^JaJ' j L*jiJ ^^::j y* 

4.:,.]^ ; Jl 4 ^jSV' SLSJl cJlf llj t(17.11 J-i y> Ijjy Jil 

^-iL* Jy^j *J 4 : ;.k.^ al4b kW.^x; ^jJl JU yy*Jl jj 

.^j'jJl yf.S r l ^1-LH ijJaJ' 

aLiJl y> __ IaJ' ycjli-' ^1 p 4-uJaJ' O^yUr' ^^IrbT 

*(17.11 j 16,11 j'^-iJl) JbLJlj U^\ c^\j}\ C/^A J' uyiUjB J| 

jLoJtHj ^ 1 ' j£ ^S' SjtflJJ' <*J6 c^>jJ' j aJLa. jM Ji j ^bjJUJ' jljjiU. Ji *s-Lj * 
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4 -uiiJl SjLmj 5 


o 


jJl 4 _u!aB ftjw jJ|J 


j; J-J> VitM ijijjV 1 



35, 31, 26, {k% ^ jM 0*Jk j* .T m l^\ *Ldi j j*.UJ ^j£j : 16.11 

1 fl 1 ^ <—-~j jjJ j ' fc H * ^ 3 3 j y 1 JkJl 4>cJLa]l *23 

jj . wJaJ 1 3*^0^ eUiJ' Jj aJULJ'j Ajyjt! 1 jX j^aj 3^jU 

( t g Jljjp iW* - Lik' 
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i IM 


L^J 


_>^V' jjpiLJii 




j-W 1 ' ^4^' *i—jlk 


UW#VJk UtK" 


*jli-n ^L*.iijJk ^i&li f4«ijft 


N^Vk u-k/ifi 

IV 


^jwVvfi 


f j^k 

^Vk JiJi 


^iiUi JLrnJH jfcjiJJk 



jjkdt j fJJ' jJt . j>* /- 35 ^ :17J1 j£-^' 

<j. JjL^jJ' jjjaj 3a>-'V ^.S'* iji^ 1 ^ 11 J! wJJ«^J ^31*^ Jti ^ 

\jy iJjSfk i-iiJi iixJ-'i Jjjj r jJr^ j JljL^jJI Lajl Ju&LiJj t***JaJt iLill* 

*1 >-j* c£jU *—*j w 3 -B <_il j&-*° J 

jbitiJ ^ iL jJrl j l$-U> J 1 4.; : ltt.ll 4-JLpS|l 
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AjU j lSj-^.J —it Oi**'-* J *li*U Jl 

.(16.11 j£.ui) ^UU 

is m' t Is * * 

Atrioventricular Valves AlilLllI *uijjV' sIjLjLsLoJ' 

i-jj' o«ii l 2 jsLsi ^:-U.li jUjj'i’l oU..l all jU^L-^l J 1 

* 

ijj jfijis jb ji-t ^jJLf L*JU£j .{Il8.ll L*^k>y* y Ja«*y> 

Cn>UL«*a^ \ $ e .%yj CjI yl^sJl $ jj> ^—^JaJl ylP Jiyr_jll 

IjvPlj t(wil8J 1 ^LiaP JL£ ^^Ja—lb AJ..^."!* yLJj 

y* oM^^il tjJbJ Jjjupj t^Ju^ ^L** ^...^ aJLp J^_j JL3-1 3 
a 1?L* y y& C^LjfiJt jlJLJh yd'yj JaJyj tA^JuaJ' AjlUJL 

^Ut-waJ 1 jUJjJ ^yyL^Vl lJL4 OllAjjj -{jrl8.ll .jSviJl) Jb^ 

±L>yu U^lj 4^y«Jl iliil' 3 > U— ah j\ iijjJ' ^UiJl 

3 ^U-aJJ jjUjjj 



wUM y. oUU-J' ^ j *j ,%yjH JUUj i^kJ^ oUU*Ji jijSj rl8.ll j£ih 

.ijyjji (Jl3-li -y sD'LjiaJlj 5jaJy yLJ L^isJ y_^la-J' 

CLINICAL CORRELATES Ajjjj^ 

Heart defects A—-L 53 i *—'>* 1 ' 

% 1 t jM*Jl JUP AO^/^)l ^V* _ Q > -1^* ArtlLp^lj AmLaII J> J* 1 1 ,_Jl! JJ 

sZhJ^I^ 3 si-bl^ Jli*' ®yip L^PyJj Ol^Jyl^ vjj-b w>L& y^ta Sl y* 
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4 ^Ur JAj& Ji %2 jj J-^ J] ^ j? s^D' ja %8 ot 

w»L**Sn) 4«%j^ Ojjjt C^jyllJl Jy sJJzjl* O^y^-tA; J>1 ^JuJ' jJUJl y k»* 

A*/liS^ J J-dJ 4-J tp jji 4 . w » Lq.H 0>Us^L*JLS ^ 

j* j (A JyM') jd j~rij}ji'P J—^j 

Jsjij jJ_j—J*^l ^Lp aoni' (.IaJIS^ ij.tJ'^il L*' olP^l 

aJt;^! 1 ! o^jJLiJl ,_ ^UiiJj .4*JloJi jjJLj LJaji aS*!Ap Lgjj ^]j* J?ii 

oL^^st.^L ^juL-aik jljJjJl ^y« %10-6 ^a* ti-JUJ! ^'La ^J^ilL 

jJ aJw? jyUJl Jui*ty j* %33 Jf iiJi j- jSTVtj .fcj^r* > i*w 

.18 ^*;..tfi' kt.lt:; jjyLijil Jo- %100 V““i ' J*J *-* i~A* O 

«~«»wiJ' o'ijJLiJ' jJJi J$ If. Oj^li oUjlfcA' jjjij i»_LaJ' oL*_joa!' ._ j-Lat." 

.Down ^j'ij iGoldcnhar jL*-Ujjt (DiGeorge £j_p- t£3 lot^ovT 

.{15 J*ajL' 1 jJai') 

Li' yu» lgjw»'^v* C»(* j. iill j vadl iT !«-: ^ lil oL->r' OiJj- JjJ 

J* WDf 2.5 jJs-t <■■?.,-»-*i' Uill o'yJaJli .JUUJl OjgJl k,'.;-T ^_dl 
^_oiV' Jilt j*Wj is ^ J ') iity j»U-l Oj^ v-.-» 5q35 

Jl TfiX 5 jJr' w-va: o'yiW .iaJLJl SjJL-JL| J,uftl j ^ ;>,!' 

ft*' vi'JaJ' o'jjJoj vJoai'j .Holt-Oram f’jJ 1 vjJjuA 4-4 J^UjIn 2wfL # c'yi 

j A-jUa*jl 4dJ-ft J .U 1 -r ) (4j 

. t * 

A^vv* vLjl — wJUa3< L^U ; V^ v* wJ J& OJj 1 

^ 0 « 
7"jSX 5 jpju 4jj^JaJ oLIa^ j iljLtJ Ji lili 

cJj-fc AAjyCA xLijyj .4-JLft3l J? dJJAS^ jj ^UiJ^ 3 

. ^jr* 100000/1 yljJ 4***J *-* a JJLo 4 j A^vJ>- tfUlt 

J}JlmX. k^JL^ ^—Ji ^ ASD ^! 

.Jlik^l ^ Xi j£j 4^U^1 JliS Ju 10000/6.4 

* ijjiUJl w-p I4-J ^-. ; *lu 
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jSLiJi) J 1 ^—>lj L.'sULl 


U i 


t_j .(—*_j j 19.11 jSviJl) i/jJlill ^pcb^ii ^jl5" juP y t(rj 

# ^ 


;19.ll 


.jiUjjS/' Jy <-~U)l J^b ,jy*Jl jL-J' JA ij ja j -b 

^jy j^?L>*iJ w>UjJt JH* j yia>-^H i^_LjJl jjji 

jTUJ wJb^l jl yJuil <LpYb iJbsL.! ajjfc ^3 j*Jj (ji9*ll jS^J 1 !) 3b*^Y^ 

.^.IaII ^jA j\^A <^t J§ <3 ajJa^ ^a-* 







JyCI ^LJl 

W ;JJ > 


>ua 


fcjj* 1 




Jtf j£ 


3// 1 J^UJi ^ j ^-»Uj ^ 


*jV 





w>UJj! ^ ^yUJi ^ i-j :^JU\ !iiSfl ^U-' J : 19 , 1 I 

3if SbjjS/t . J .^jiUlli jjfa J-S** jp v^J ^ *J^V' 3 

j^Vt jdjapU^i 3 J-**)' p*rb ,jUaJ' ^biSt ^ 

* * 

aJ&J il JsY'jbYb j oY jJl 13 *3*^ UL^-1 3 ^*^ 

j^iaJ ^2 jL> ^ ^ycS r ^ *-. Aitij ^_uJl 3*jiYJ tA - ba^l^ 

,>iV ^ j* &j(Wi* i J* -X*J sti*J jJL£ U SiLpj ^JliJi j ^Y' 
^yrt 3y_i JJ iLiJi ^:> ; li 4^iVt ILill J JtfU^ r _OJ Y UU^Jt iiUjj! 
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^>vZil^ jIpj <jv.Ja.ll j^U-1 ^v* 4-jLijJt ^ji w~*Jj laJU j—jIj 

^ J^S'l ^|5LiJ m^A <■ -H.^rSli * tflfl ill &X& JLs^Uj 

<J J>^\ ^ mU iA%e* ^JUalJl iJLfc Jl^fl 4*ili-l * IL-JxJl -JtfL*jjl 

j*l»A ■“*"‘3' 



L‘b ti* ifv-M iUi\ J :20.11 

t—C> A^JaJl j cA*U^ajh , W . 4.. ; .U] l iuJaJL 1 ’ y* L*et f' Lj j>' Jl5^ t' 

j*j-U j .^JS j i 5,.jJri Jl iLiJl <j a^ - - - « oUlu? 

. J\*jUJL^ jy^L-jJl ^ Jp*LS~ 
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jU j \JJC t*JL^j ,(£29,11 ^—JLaJ 1 ±£Ji«ai\ kk*j 

*('20.11 ^—A ill J5 k, ,,-aj 4j 4«;*}a J' aUxJ 1 cLij 

j a^LS* olw? ^5 —k' l \J^ t——liWbjrj 

.(^20* I 1 4j»wLa]^ 

j^Jji J3 ^ bJk £2 j^j tLjjjr- kL*ki' JJkfjJli UL>-t 

4_a^- a*j s^jJ' 'jla ^-ju ^(_^ t^20. J1 JlSkJlj ^ckJ' j*Uu; 

J* JzJ\ pU-kU J *jJb b iilpj tostium primurn 

,( C 20.11 J-<UJ'> 

{v21.l 1 jSkJ') 5. : ;. : kJ' wiV* J^!_» ^>\j JSj 

(T) r^Ju U UJb b*jJuH *^b*vJl y wij-bJ' f^ k' y^bv 

4^bw? _L>y (.>} j JaJ w -aij (^) L/^ y-P (y) S^U ^ba-J 

ukJ' 



jk^ 1, k"> ^ycSl' ^k^ 1, -b’k twi J—' j ,y ^yuk 1 k^iJ' *' 21.11 ^l£jUi 
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^ 7^ J^ll ■ J ^w- j j J i l< AJ jii Orl ^ ^ JL ft J A*wpJ jjjj **J J \ ! 22| 11 

^JjL#*kjL« .A .*ijn\j itij ijy&l ^i i—«iil JAjj^ jl^jw j j£L*J 

( , i ^jjj) A-ukJ' A^JjjV' *LuJl pfr 'j# j*i~~* «jai> , R +^jAjJl iW* ^ ( »| ’*V^) 

jL«il l^fk* P i $yJlj A jA 1 jo* C . jjiikAt ^__JjU.j Jw jJI Jilj t(p4*JV) 

. jA^ *iLii»j Ja?-^i' l(23.1 I jjiil) k ^*^ - ' 1 ■i*'jj- i4,b ^-^ (“^^J 1 ) k)jh£- ''j* 
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ii j ^ >uji 

SEPTUM FORMATION IN THETRUNCUS ARTERIOSUS AND 
CONUS CORDIS 


jlJUb^ \i?\ ^ jlJL>* cLji Jj ^ j 

jjrS T l j U— i-\ ^Ip t J\—jJl jt OLP<iJrl 



^—JJCwJ» yl^J ,4^.U r 1l ,jy U | jJlpjj -CL-j] 1 tLc :23.11 

^JULiJl ey^l 4-aiJl ^1*1 J' SLi^LUl ^..1 j! 1 ! sjsL* j}\ yl^J v ^j -.;*J 1 ! 

<;L* i(^-# 14.5) .'*** t (f^* 12) 6 J .J y. J & ; ^ Jy ^ 


.(p> 20) 
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■(17.11 j£i») JJLJ\ ^\ fj ^> ^LUl {^Vl 

^jLi—b*^j jL ^J lji ^-^UaJ^ j&\ jJaJ' 1 

v&z* J3 b> w ^ JjLt^^i)' Jj^j *l4^U j»*:..» 

j 22.11 ^LyL;—^ ^—i_jjJL?- JL—j:. ^ y&S/t ^ 

Jl v JuM ^ Lf J,l£ji f L*dVt o« ^ jtJ\ ^y*V' j*U*l OlJuU j£L^j .(23.11 

iUSj 5jj4^ 6^3 



■v>*> 


j^^Aj^A <JjJ^ ^Lp dj-LAw* fjy j ^PA^-t j j ^ i biA^ 

OU^dl (23.11 j 17,11 J£aJ1) ^—L^ ±jj*k j* s~i% iS^ 

a^ilL UAJLPj P ^j^rljA y- jjA *-* fWcJyJ JjlJI L^Auv ob^b jbUjj^ll 

A'Ofi^J' ^jLpy) tjfr i?^>-U a AL JbL^ys-L' jUj yS\ 
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j~, jS/' uiW 1 £j*- *j*3 (24.11 JSUJ 1 ) (j4.V' 

.(25.11 



> UJ| 




j»UJ 


gfjjO 3*1aJ 


-?Vl 






j. I.- 'jt.y ^ i 

jW 1 




.ipjpV 1 iikAi J 3J-U-1 -ku^V tylSf 1 7-^Sf^ OiW* br 4 r^' 


^—a! ^aii^ £ l*jJl AiiiU j 3; : ;J«.ll Obrr^' yp ^yJl Lj'Aj*- y>rL& 
3 JLA r JlMjj ^j> ■ 1 g^ J§ AJjMjJt aoL-yJl ^yj *So 

yjlj ^ Jhi^ aJLfc j aJLL^ *£■ ^ip U&jjlX j! Lfcy 1 £nj 

A-jIj v- JL^-l J pr * j A*Py^ JjLjJi (29J 1 

,^ial)! i yp Liajt aJ^J—• ^_^ajjl wiydl wJl$^ lij .(30,11 

.Aj'3 (^jJ A*Ji^ cl/ISwLal^J ji wJ^V* 


* * * * 

SEPTUM FORMATION THE VENTRICLES j&kil' b* >UJI 

iLa*J' y£ j\ jJJi jjLstjJ t£jl ^1 OLljS/1 jLjiaJl 
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.(25.11 j 17.11 * 8.11 JlS-iVl) 

* 

Aj *5C* L^jJj 0 *-Lj f SJLLaij* jH gyJaJJ jJjjJrl j 

t UbJ J.15" Ol^JbLi ^ «xi .(25.11 jSliJl) 

Ju jJ-l jj .Jy Ja J \ Jy li*-p Ji' jl Jm^P cleft «1* j' J-i jJJiJj 

^jvj jL^aJ'y^j 4-fcj-i^iil aJlpIjJI kJj&\ JUL* ^Jlji ^JUiajJ^ ^ jp-UJJ aA*U~' 

J l 

JUp ^ ja-LsJJ ^gl,Ja*.H cj ^4 <jgy A J & ll j 

jli £f3 *(23.11 jSLiJl) 

^jiju iju ^LiaxJl fljji J JLp 4 Jli*Jl 4 *JL^ 

jJ^J' ^v* ^JULSil a-* &-L* ,(23.11 

.JruJaJl gw j^» ijir^ gy 


^ *-ftW ^UU*Jl g?>u^ Jp igUyJt £jitl ^ ^yc— 4>U* -26.11 J^Ll)' 
c *V* £?'—^ «V g* ^Ljl ^ *T g* 

# __ 1 

Semilunar valves <jE%SI ^UULall 

v * 

JJr jj C^Lj-Xj^5" A*j jA wJ^AA^ ol*Uyill L*Lf jJr-l L*JUP 

*tyj\ Oyi^b j j£j Oi^jjJl jd-i* l$*j -gr~^ ^ 

JytjjJl gJUiJl ^ AijC .(26-11 


j^ t* 3 rjy 
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sJU ^ ^ ■ .^T ^ j^aJi *3yjl jl oUJufCjj JjGj .(27*11 JfC-iJl) 

.iljbil <> 



^ ^Ljlj t(A) *UJ ^LJl t'jrJi* £ *&W oUU^Jl ^ 5JN> a^U* 27.11 J^JtJl 
.(^> fl** ^) c^L»l*« ^aH ftj-U jda—Jl -(C) *U*Jl ^y t(B) fcUJl 



fjJ' .J*kJ' Jw j»-U-l ^t^Ji pjjpl 4 Jjj*. ^ .V ^ V^ ■' '28.1 l j£iJl 

.((-^V 1 ) J i Jii *r*-^' fl* iil J r-iV' JjlaJ' J* 

CLIN CAL CORRELATES Vjl>“ 

Heart Defects w-iiJi v 

4(28.11 J&Ji) j»U-l ^ e> M VSD ^—^laJ' j*tf-l w_* J*A, 

jt-P^glf-j iaj'i' j 10000/12 ‘‘ v.V <lil*-w* SjU.S' ,<uil>-' S_JjLil oL**^X' 

iiiai* (--—IJ >j o'ijJulj Jji'^j L* 'jiiS"" 4il Vi -JJ «J1 j* 
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l jL ^JuJli i*“^ ♦-**->• jSOr y , ..,^* jf , .^P 

o-~jJ1 j+azL v Ji_j -j^Vl Jfi- J f*0' 1.7-1.2 Sy^- 

L* ^LaaJI £jJrl w< .^2 ^ j^rLi-l C?* 



^4* 

‘-*J^ *U_£ 
*>> 


>*Vi 


Jt 



w-S"'jjy ^ w.j*.Ll .<j ^htli^ yi> .1 yu : 2 ( ), 11 

*-J£i'' aJ Oj«aJl JjU aj wj .jrCS/1 JoaJl ^*Ls>wj J? j* * juJaJl ju j^ljM j i ylSll 

^—A* ^^ ■■S .(^f*Jl) j cj a J l Jo j*-U4j V jtJaJ'_* i(JU*p) 

* a -(<* 4 —ii) vfi jj >r j*> jJsJi l$j U T ju j +*a.s> jt o»u^£1* 

jUaJl - l 










295 iT rr L ^ r/ '// J-adJl 


(29.11 jS^iJl) i 3ikJ^ Jj Lj CJlSjAjJt j£\ jltS JJ 

^Js* J> ^-iL* 1 ^ ■'*£ J J^P ^L*uL)l J 

J^UaJl -s-- Jj,,/a“ 4-JlP^ 4^JJ ^ajj 1 ! ■--b lJuk . ^PJlA-1 

*Ca^'i/ 1 (r) .Ji^lar 1 ' Jy _>*-U-' Jl ^-S* .--P (v) „ 1 s*'*^' Js^' J*j 

jj&' jjWJl jlJbf 5>L?ws J#y (j) 1 _ — jji j j ij—'lr* LJ"J ^£jjl (_£ y&'l/l 

OA»i • cy jvP Jli ^pljj jjj ,_>_ V j'' 3 >3».j 'I r Ijljl ■ ■ 


.•aVj 10000/9.6 
/ t / J s # 

^ jl^- ^s t i .A ; L*jpp aJip^ AjT \ 

Ji *JU-i ^ Ji. j^* ,(30J1 j5UJt) fUu^U 

li j! * * jt-^JLJ j^p p JJ^I L t w * ^ *j L* Ipy 1 -L*j jlij^iJl Ui^j 10000/0.8 

* $ 

i«^>-Li2rfj ^»A*«iji^ v jli ^ ■■ 1 j ■ ^ j^-L^-^ 1^^,!' 3 O1 *> | 1 "j jlT 

j^P £ *iJrl3 „ j ^. .J ^ . L l l ^jv y M -*wj 

. JwbM 



j j*U4 UJu } J i^ * JLM j* ^yy Jb ^ li^j .vjtJj v^^ 3011 J^ 1 

.^vula-J^ „jv v^iy L*Jb jiXiJ' Lt& yiv^j «wf ,_Ujj>Jjj v JL^ 



^LUf fJs 296 


f t-Jb ^ jJi-U-l UjUp <L£j*lO J*XJ iJb- 

LiJj ,(T3M 1 y£- i ^ ? ip JjL-Sf' ^1 j ^ *51—* 

aJL^- 1 lJU >^>-L<a^j> . j* jbj-jJl LiJj U.-o jJfcSh 

./jcJsaJl Ju y*-bi-l ^ ^?LS**Jl *—otSl Jj w-aj 10000/4,8 ^—dl 

^yd' b'^bs* cJlS^ Ll^ ( b-yj&l *JbjjJ' aUI)' a^* iU-iS^ t r *^-L ( aij L* a.>Lpj 
jbgjir J} 4-dJiii J ^ g «~I b^A>-l aJja Aji>li i^PJbr' JuL-yll 3 + g 

iJ^jhl olil <h,.a1' L*-UP- y <U^ jjl (Ljbj^iJl wjUU ..flll OUmOJ ii>JL£ 

* * 

Lj yaJ J^bvj JuLLl* ^:g]f3 m X\ J} iJbbl aJja £ Jjjl* JJj t 4jjLil* oI»Lm^ j 

OLytJl ^-U 0i* ^jijJt Jb^Ji J ^U^aJi aJU Jfj 3a Vj 10000/43 

JiOj JijJUPji .(^3!. 11 jS^Jl) jJj ilU^ jl Low? Jj^j j> yj)1 

i l^Jb b-yuil t *Jb^Jl abid' Ji£j »yJUU ^ fjJJ JU>*^4^-jiai' 

Jljj-dl j f-dl jjji jjya)' 



j -^*±4* £* Jjj -t-J SjVjSvj' AjPjjV' ^4>\yA J*Xy 3 31*11 

.*JL SUUl j! JL^yi jj>Jt 

oUL**^1 0^5^ *bi* t(32*11 ^j4V^ 3r^* 
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. Cli ji£ jJkSl^ ^Lf .(4jyjj ijj- ajL«> a^jj ^yLJ phll ^y* Lj y 

aj ytSi' oUL^aJl aJL>- tUU aJ^AI bjJj^}\ cA/*U-«aJl ^L^iiil C)^j Ujup j 

,r jt a*aU i) j£j <j£ j^uhuJ^ 0\# (w32.ll 

.j4^l^ j l ^aJ^ yJ' aLAH ^LiiL ijJUiJl L* ailp^ 

w*-L^j *j,JUoJ^ ?*ia.* ^Lp v^' Ai Lg_*fj! Cj^U ijJLi ^3 y^Jlflll iU^j! aJL^ L* 1 ^ 

, ( 10 J^sAaJI J JU1 Jrr\ ^ ■ r7 . ^ jljbM <j^4ju!l A3>*-lj 



j H- 1 ' J^j! itfyrtfl ^U-Ji j7> W ^ysSfi ^U-d» j^\ J :32.11 

j-H^ JvJaJl +**>- j**0 iaj-'V jUJ^ 'JU& i^>rU' Jv \a j J* yjjl JUy* *l4! 

■y£.S^ jJaJl 

4JIUJ1 4. n la 11 4 lay 11 (Jj^Sj 

Formation of the Conducting System of the Heart 

Jjyj . J*~i$\ ^^ ^J ^Vt ^ ^ jAJl p—JiJl Jj 4jUJt J ...Ull 

J^S ^ uJ^ 4-JjS/^ £-* 7c-*ALs yj^l \X& jl5" lij AaJs^ flJLft ^Jbj^Jl Jyj wlli 

A—-A*' 3-14*31 j^^ll Jbj^l A>tl# yjy pJpLJl 

.iwiV* 
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J \j%± (T) :U* jjj. ua> ( w f«-a *Uj^) i LJ a J i S*uJ' 

.4««*lg Jl ^jr* b^u? 1 (v^) £y* jk^; jbXsM 

Jj ^LgJJ 1 \ jg ■»,/? yA Jj b^ii-l dJL& ^4Jji*Vb ^Jljjjjl " - ■ 

ju 

HI, II 

j 

jjJUI 

j-4* 

.*-*4 ut^A- sjjjSl'j (^V'j) o^M J^b :33*1I 

,JaSl JvJr’ ^y» j^S'' *—J *(gj [ Vl^ j) 

Vascular Development jJI jjJaill 
ARTERIAL SYSTEM 

is * |t # , , 

Aortic Arches Ajj^JVi o-l jsYj 

JS" i J^ L?1 L*-UP 

&X* Li^J^ .(15 jJsljI} l_4 4-^liLl j l4Uapf ^iiiJ 

AjbjjJl ^JbM j> sjr &\ y>* j* 

-^jA\ <**JJi j i[LJi j-ljity j/j, t(33.11, 8.11 jCiJl) 

Aj^S/ 1 AiPjS/ 1 Ajilai* J) . j£^\ jA S/' J >aS $^>J 

jaJj .(AA^jJJ ajjs L—Jb 4.jjA^b J Ul>4 j ^Lpj W^jj -b 
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,4Jb j l$AS^ JL ^-y V 'iJj —jJkh ji' ^ jSH 

4**^ 4P^*J^ L* LlJUJL^i IXh^Jj L*J-LP dJu JL?t ^ IXJ 4b*A-J*«J ^ 1 ^ ii ■»■] Jj 

. L^«-Jaj *■ ^ujiU jjjxij jl 'V 4ji L*J ^ULt 'Oh^ 

c^j -( 34 .ii j£-^ ju t) t vi, iv, m, n, i fiijVt *ju >~- uuj 

,LiU 4*P#SP i^aju j j.^Jai!l ^Lj^ ^Jjkjt ^ _jb^JtJl 



f*I0 y*>t 


^yii j£-^ js* ij^i 1 x-tfj t e i> ^ *^Sn «*u j ^y&V' yyVi J : 34,11 j£^Jt 

^j^i^jJij! jji #| j*olL-ji r 3jLkj J *w 

* 0 k>jj y 

j4^ wil JT y $Ul ; i-' ■■■% >J> jJ^ ^yS/ 11 _J*rlA-L <-JVj jjJl r ^Lw^oLil jj 

^Ji ouytJij ^ 

Jfi. Aiji^ J->3jl JA ^jljji j.iaaii. -i-.ig■ 1 1 jjli 1 - -y^ Li»j 

.(^j ^35.11 J^AJt) ^IjsH 

*>*- ^ *-* (34.11 J^-iJ') 27 fj-i' ^ ^4*^' j* 1 ^' r^ 1 

Uj .SJliil 5j^l ^jiJl A,U^ y ,4^jWl £&\ ObjJjl j£iJ J)M 
'j ^a!l L*1 j ,AjlS"jJtj 4~*^Jl julj«iJl •j'i^ 9 "^* j'* 4JL;M 
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V w jL*J' ^jjiJl *-* j jj i? Jj 1. ^ ^\. ..\\ i iUj( Jf\ ^j*\ 

.(i34.i i «jS i--j ; lmjs \if* r j j£j jjV' ^yy» jb^ 



yyS’i .^. l yU c iy Jt j^i jj ai/V'j ^yV' J :35.ll J^LiJi 

iuL^iJl jbij' ia>-V . ij jJL—ll oUj^i'j ( 2w,-,i. js jjai-\y J*j *j y^V' 

UL^ll jjlS .^U 1 ! (jfjJ Sj^&i jul j^S\ , jL^Jl ^U- jyUJi aJoaJI % jjjlJ 1 

Jjy w 1 3 ydl jU j-^J^ji ^—?L-mJ' jLLJU- l* w 1 v* 

.M-l^ ^i^Jull nil u^Aib (UU V ^oL-Jl ^y&^l ;iu■ 

J?Lj Jj>* 4jI^» J5 j—* jS/1 **_—j2*J 1 ^JLj jjrSfl fljJ 1 J *?- j jxS^ 



30 1 * / / 3 ““*^ 


j^Jj t(^34.1 ] L*j£ 29 jy-' 3 JL*yJ' 

%wii W--J* 3 ySfi i y - Aij ^yxJl ^■■i« > »4'.j j °jh^ a*oL*J 1 j AlJLtH ^yyN' 

.n^jjjJl ^ J3j a~* Aiu ^-CjaLw* Oll*oLwJl jL- jpflJ 1 
^Jaj L*S^ ^yLill juaJ 5j y*j|l v-* yJl 4&yJr\ JU *L«jJt *AlJ a-*j 

^35J1 3 aa^i jjj jjp^jj t(T35-l 1 y^3i) 3 

t jytJLJ^ Alp a-jL yUfl aJL*jA 3i a»jL jjJ 1 ^ aJL«3A ^jA s J , _^ t *3^ IJl* 

:aJu3i o^juJI jJLb J^U 

JLyJi wr * Jj^ *yij JuSl* ^jUi jUyJi fcluJi hj*H\ ^yJt j£dJ 

j 4'!AJ ^yA y Jy£lj y*Ll' ^_JL**Jl yUll 4 ^* UU ^_jLmJI 

*4jJUJl aj yS 1 ' ^yJ' (j-* (sprout) t3ai5" yUiJi ^—iL^Jl JbyJl *i£ y*J l 

l-A LM 3 yi*Jl L*^w3la A ^-y 

ju u-> ^yv ^-yJi j> ty j r-^*^' y^-' y* .y.V' j ^ 

^Ty*-J^ 3 uu «yyi w>- jLy^S! 1 * >y3 jL^yj^ 

[tSv ^^g ajl* 4w?UiJl £,ly^ Ltlj .y^S 1 ! ayyll w»>- JLyJi aJIaJI * la a i'' 

.(w35.11 JS^JI) t Ul ^UJi Ou JLyj!Jj y&l if j4&\ J&\ JA *y 
.y* ft ,/ji jt ^-aSL 3^-Jy lSLaaj y uy 'b/ aa* j 

ai^-L j-4-j aaL& yj. y 1 * 1 * ^4d l 4JyV^ ^yJ^ yj 

ajijJi aJoaSi ^*yj yJV^ *yUr' J j .(w34.il yy^' yjJi 

y^(i *-* -ua-/ ^yj »aa ^ L*y »y»S^' jLyJ^ ^ 

iuis^ aty' cij' ^—mil ^yi wju*' 3 

.4JL y 

3 y> ^ tH j a«j! y^j a^juJ-' jwyii' y-A* ,3 ^ y ^ y'V* 4 4 a? . ^ ju^jj (^j 

Ua ju U jj:S(! ySfi (y> .(3631 J^i^) VW-J 1 5UiJi ^L 

(^) .(36.11 j—iS/i ^yS 1 ' ^ j-^y ji^*^ ^jaiii ju jLyj^ 



^iaJ JfeiiaJ fmb f+Jifi 302 


tL £jJUdJl v_i Jtf.lt ,*j-L JjllaJj ^*UV^ JJ 

jSjJi, TL^?\tj y£- jifr l ^Jl 4 jJu4uJ1j 4«JL*~J1 Ja\jJ*S\ J Ak£ liSjfcj 

j ckk ®yj-iJl jli ^ Jl.iA ,(^35.11 

ijjj OLj ^Jli ^ jhw.m> ^JlP 3 ‘^kw* *-la-4j r^^jjJ 1 ! -*-PjJ *-* AjJaik 

Uy -* ; ,.^2 j ^^ _*^ ^1p ^Lp! t3 y* —^ (^35.11 *jL-J' a^1}\ 

j'L^ wi-L^ (->) .(^-35.1 I —^k*3l £)b jJiJl Li-i- 

tklipl » ^JuJll ^_jJJl Jjj^tlJi O-t-Jj ^^ L*Jl ,jflJWft4^Jl 

jL./ajyj ^ g : U ^y» JL^iwJl tJLil 3 £ ^1 • **y^Sl^ j**'jity ^ «jtk?*ll a-«^ 

..^w* j>aM 0 y^~ Oki-Jb Lfcj^Lj wl kll Jj—i L*JuPjj t j/CU^ j L-J ^ (i j\*** j^j 1 

U-Up jvdt 3^? J^' L* 'sJi <3 0 _/• jU.*,..-7j jf 

4jj5j<**oU*J^ 4 j ylS/l fy* ^_jkdl *—*JlJi 


JjM* ju*>a 


jtLJ^-s j4>a 



>-Vt 




j-yV' 

^liai £jLJ ’ \ * 






^S’l ^yi^i jlpr 4 OV^J' :36.I1 J^JUli 



3 03 ^SS I / j-tf 


jU i_£ A^jM J Wj * J* Jl J y>~ Lilb* j£ ast! 

* * * 
aLJiS" b_*^" •-* ^yL> 4^0 L*Jl ^jilt JJ jji ^Ip^J V 

.(35.11 j£^Ji) ^->\-> j^Ji iu/ Jbu UJ jlc yli^ 

Vitelline and Umbilical Arteries <jjU 1 j JjjI j*ill 

^kii jjji ^_di ^v* i-LP £r-L*J^ jJ ' 

# 

-up JjujJ* 4j 'ju}j^> oS^ L^y-b +->tdJ f t(33.11 

a-U* ^ijL-llj ajAJU 1 

.Jt3 > ^Ltj ^ ^ 

L^iL^* Oj^jj j^laJl (V 4 AuJa* £*uJt ^ aj^mJI UiUt 

v.—- iSvj .(33J I f.H*Jl *-* ^o--a-^5 JojI^zj A^idl 

Uaj aj w*.*3^ *_* UjjU ^L^jl t 

A^Liil C*tj ,^^Lp ^ Jli^J /J^b ^jiyl \jJl]\ JjA AJijJl 

4 A^a^IzJI Aj b - - a- i V . ■* . ■ Zfl 

CLINICAL CORRELATES <OiJ» ilfete 

Arterial System Defects iUr' 

* 

^JUaxJl L*jLbr ^Llil A^fcJaJl J$ LiJ? * LjbjJuJ^ iLJji jjUzJ 

AjJaJl ylScj i5^*j'b!l L*tj —ib -tlijJl j_j^ul U*j j^ai i^I^Jj 

dJJUJl A*>bj^uJl SUiJ' JJ 3-1 ijy AiisLJ^ 

uL* tJir ^l\ jut^l -UP U^ Nj (10000/8) v^jjSO LJb UjJ^ Olijliil 

.(31.11 J29.11 ^a*Jj *-a Ji ^.Jy** 4 lijJLi UJ 

jl iSy^j J >“*-» Ok «j-S" L»Jj* J^4J di ^ ^ 

A..* ■* aluiJ' j%P jb jpr 

js-*s 10000/3.2 V-a ^jjl ( VJ T37.ll J^ 1 ) j-Ja; J 

O' yU^jV' OLS” LL_j . j—jS sji^' tl 4 jOysJl Lia-« c-4 ij*i 



jJc iff 304 


1 ^ . ^jUo-C 7 ^ J 1 '' ^jhjJLjl alliJ^ ^Jk>--L* 

3jJi j^S T 1 4ja~« j^jJ A a ; jalli ijj-i LjJU^ *j>t jJ vaill j|j .aLuJi JUu *\ aLAJl 

Uji*j tO *>r *> SUflJi J Jaf *Jl>- 5JLlajl ^I^Xj 

jtjjjjJl a~l* J5 jJs?jJjjj ^JlSC-^JV +& j SLaJl JUu Ja_*_J^ Jj a^lp JU^Jl 

<Jvl j+*J a prr^ ^sijj j~* jA^ ^ ILjljJl ^_.JUM 

.fjJL *—3^ ^y* ^jLi^J 1 ! ^ JUfc j 4 Jl1±^ILj 4jjJUi3 




•■ i n. n -i±. . *Jh 




^iHJ tLil 


tjJel J-Ui .iJljjjJ) JLJji o*j .kOt .kJ Jjilijill iliiJl JJ Ja*Jl ,T 4 y*V' Jfjfc :37.11 j£-U' 

Ajj ^ „rt 11 j - .i •’ ■ ’ .. g' i 1 Ojjl |*^Or^ l j* ^JjLO 

jSLii U-LP (^Jj T38.ll jSoJl) j£.^i Sjijdt ^ Ob j-iiJ iOJl Lbil OJji 

JJ* -0*4 _* ,£jL»Jl ^Jojill ju jL jjJl • jlfyi ^-sU]l 4J 1 JL 

b-i ^S'l j^a\H *A* >j&\ ,4*1/1 jr* ^—j'-lJl e jij j—i*-l' hj* 

alJ- jiijjAi jiili Liiii ju j—iSf' ;_jj>i cJ- } j~Jn ^_ju-Ji jyLjy 

* # 

LaIJL* 4>pJbr jLf" lij . j**jSl\ a ^Jl Ci- jL ^ jj£ o*>- L»-LE ^_£|.S/^ 

Jtl w U^J Ja*-iai^l ^yw Jl J^cS^ ^r4^' 

Ua*-> N <jS’ ^ j? aJU!' 3 ,J^"* #W3 ^lll Vj _ uJ^ 
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w J 'j’jtiy a\x~s\ J ijMJ\ s zJ. jLiUJ UaIi :38J I 

jb jjj' . V* -J^S r ' J* A* ^jA ^ SUl 

t ^ja^Jaj JJj c^£jil ^Jil>* ia-^jii 1 iaiLl j-LtJl‘ j^JV 1 a **jSli 

JbjJiJl LlJw- ^ju ^djifrUia^ 4j ^jS ,jo*j 

^•Lp^Jb a-jLp^ aoJj- t(39.1 I ij>jAV a* aJLs>^*^ ajL*, 

# 

* aXJI Jji ^ 4<w«^ >. m ■/1 ^Jl S-L& L* ha & -OJi^Jj 


^ jS 




C&*J *> 
JjLJsi* 


Jjbl jH^t 


^ Ji>a 

>-jVl ijiJiS 


js^ii -M .y.Vi ydfl j- ^u)t ,>u t Ui J .UpUIi *yrtft j-jSH :39.11 J^-Ut 
.tif jilj J *»■ iil»“ 
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^Jl yityj cSj—il' MjJ' j j'J—i' Si^t J 

J?b j\ L*.UPj S^rt j li SjfcUll VP-jSfb • y—jS' 

JS”Li** ^_......j jj «jU t-^jj£.} liU»-l i—jUrt 

.^LJb 

j~iS I wJ^ 1 J Mjl' <*y^ j'-*_ii ^ iakidi 

* 

^l3 * ,^yr^l a aydl >3L $\J# Liu> ^j&~0 (^_? ’40J 1 

.<?»«—O-^ jUlj^Jij JjlJl 3 *>-y^* aLl!^ 

,^jJU .jvL^jijd l£4Ji ^3 {£ b*i 



^ *yM fU. jUJ'j us*J' J&\ J :40.1I J&Ut 

aluJi jJl i.^j*\J\ y&V' sjy <eysS/ 1 ^_f j* *JL>- . ^ ^4^' 

, ^■ w4 r l i cU^ 1 ! yL- ^j, 3ylj 


VENOUS SYSTEM Wjj 1 ' U^l 
JUijjJl (Tj ^UU J *-—-5^' «j.?V' j-* £'jj' jtt^ cf^- 

w iji-l ^*«jJ jlJdJl JL^jjLwil jbyjl OLb^^ll *' jU?vi' 

J^\ js—£"jl' fjJl otjlpjM /V* JLiUjj t Jbjp—Jtjjjjjt (^f) 

4^&\^ kLjJU J±Jh\ ^v* jL?-j r *j jlJUJl JL—wJ(V) * JyJr' 

.(41.11 
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Auj® 





4jIa Jj) p+ 4 J^kj ijJbjjltj *JL jlS\ jdUirl Js J\ '41.11 :J^-£J' 

* * 

Vitelline Veins Saa^Jl a j jjVI 

^ 1 ^] lij>0 ^jjUF’ " j l 1 ^^ 

'S^-~~sJ * i3L—v* a*J»Ij jj jLi-l vkJ • yiii»Jkl 

.(42.11 j£iJl) 5i«L&' <-t_jJrl i£~J' 








^Vi aijjJ 




<,441 ;L*S 
J>^ 


- y -*■ D iLj! 


<jJ-i£J 


Ja^ .(^) (1) ^ jj±J 142.11 j£-Jl 

jL^J' jj» cX j t^J^SsJl ijJjjjjl jLil i^JLI* bj^'l jJ y>- i r, fl ./J Si 
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JL^JJ wjU-' ^V* jU jr^i^ «A*t J yaJi £^ 4 J* £*3 

3L4J1 J^JLj IjpMj .(^_uJl aJuJl ajJU^J' aLaJl) ^>J 3 

,^LL*Jl Jjs^Vl Jbjjll ^v* ^_llJl tjirl ^_:*Ji 4-JUJ1 Sj jlJsJi 

<3^*- xuljpLiil^ 5^**i jjjaiJj ^("^J l 43.11 jX-lJlJ ^»*Al ^jA 
Jbjjll .(**43.11 j£jdl) ^Ul JUjjJl y, :>yU apj Ji Lftl 

^?ill J-* t<JjS r i ijiyJ' /y f-Ol ^ ^ijl ll 

T43,iJ J^s-xJ') ju^jJi y tyti \^u\ 


t#jj* j- r*& 





SWi» J&W -^V .(B) ^JuJij (A) ^ Sb^-Jij aSil kyty jjh? :43*11 jX^Jl 

iJsjjV' •Agj^ y* ^Ju£)l —^Ljl 

,^jUi JUjjJl *j j^UIl 

Umbilical Veins SjjjVI 

Sj-L^Jl wJ yJr\ sLib 1 ^Joaj J■ aSj ^SJ JuxJl —^L*- J$ * jjl ,j ijj^Jl »Jj^jS 1 ' j£ 

C'* <-* i s~^ ^ 0 "* l 5 s-' i - l1 ' -(vj ^42.11 j£ij') 

-W-JlIU /y <J?-^ 4 ^"jm& (j£Jbj^ ^yLj ty£^ ^j*Jl 

Jbj^Jl .ju JUaJ^ OljjjJi oibj *-*jj *(43.1 1 JU^Jl 

i(t^j 143,1 1 jSs^Jl) SjAjJ^ OUi!^ t^g—uJl X-JUJl olullj iSj** -J^ 
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j Jjtj ^j ,4jvL^ji iwJrl A i^ ojsAJal' lJuA (jjbsw) w.-***** ji 

jjUil -tb^li £U2)lj j~+ti\ s£ jh^JI Jbjjjl 


•lM' J* S^j/ 1 
i* 1 

Cardinal Veins jfl jjV' 

jbgJrl Iju* 3 ^juJrl ( j r * ^JbjjJl ^ j—^s* - **! jJl 

*>\> -Oi^ 1 ^ ^ ji^jjJ* i >- 

^*L*S/1 jl-bj^l J^Zjj V ^iUl _ H, ^**11' Jj-AliM jll 

^jfcbjjJil 0*5^-^s ^ -j^ 1 ! UjJjJrt (Jj>0 

.(T44.ll j£iJt) £j1 > r ^S(» J '>tx* h^ 


Jl >LJ ^L-V' 


*4^ji I jtU* 
A*JUVl 4J-UJ j> 





^ ajlLaI 


^ jU3 4*J j* 



Jjjp > <j\A1 4uil 

■>J 


^L*J J#jj* 

W*« g*aj 




>-jV^ ^ jU3 


->> 



igLJ f -1 .^>jl JUjjJlj Oij^lj ^LLJ< u^I cli :44J 1 jSLiJl 

Sl*^ 11 ,w> *<->»uS r 'ji 3 jj*«jiJ^ 4-Ii*-Jij 5 jjJlhIi 4jv jMislt *4^ 

.^ii—!' -J$ **rSl\ ^j_4) ^Aii' oU^SLM a^VjJ 1 ' 
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0) : t/*j J) Jw ft j ft^jjS^ ^ jSLijJ j 

C 4 ^) cj* ^ j —-j ^ Aj^y jJ^ 

_ j ^ J' 4j^JL*li 4 _ m ,.„,jjJi (r) **JU—W wi^S 1 ' _J 

J\ ..JuLkj SijjVl Jj ^laj <v~-Jr' j^jJ-?r 

.(44.11 

^— ~& >r OH j^-*- 1 jj j )fl ? ^ <L*^4 ^j,jj^j 

t Hft * 1 ^ J ImmI^ j> ft Oft r dJI j-yu ■jW' 

j—v*lh 1.ifl r) 1 JUjjlt A-yftLft^l 4j> <■■ / 5AjjVl OH ^LaiJt 

^jLp'j ^Ji J-* ^j'jJ' fjJ 1 (Jajt* jyw JJOiPj t(v-^ 44.11 

4u^J' *^4^' ejJs*' ,5la4il ^ jf_S r ' uJli* JJ oj^ ; 

j_a ^Ip_j Jl ^Jl ^A-Ji*Jl J,j ^ 

•jxj^ j* r Jl ^ j jfl ^ *(w^44j i 

Or*J f^' *>* s£i^ 1 -£j ] Jh 

•jA* s y ,L *^' gr^V 11 ^dj^ o^ iljJI 

jjss^j U-UPj , ^5 jw^j jJl /jgJbjjll OH 

4ijj£" ^Ult ftj^r * J— *kj^ JUaJ^I ll& 

jjl ^ j—Ji ftli ^ :>^Jl ^ ^.s-.a>j ^gi — 

*(w^ 44.11 jS^-tJ') ^IjLJi j-* 4 jjJL^J) OiJoiJ 1 Jj 

jp—jV' ^ju 

^ ^U c^ ./^ 4 ij^ ^**^1} ,(^ 44 , 11 JfCiJlj 

^ ^bLjt o^ Ujj^^ -bjJ' 

* . # J 

*Xi Oj^j ^LO-J 1 ^ $ Jjjjjl Oli jl ^>JLl Jj jjJ^ ^ -xll 0 jjSsJt 

,Aj^xJ|J^ jjij *Lji^Jlji 4 jJL^]I ^jhJjll aJL*JLJiiL ^a^S'\ 
jJ( frjri-1 ilJL*Jl ?u* j^Jb>r ^ y j ^Jj -3 o i£^§i 

jj*Jr —> wl J\ y* _g—^yOl* 4 WjJ> ^ 



3 H JhJ :II 


J* tj* Cf 4 C/^ j 

±s — Cj* ^jjV' i£ S-* - ' 3 *(44*11 j£*Ll') ->jiJ' 

^_jJUJv ^Ji jbj^Ji jfu Jij*iipj ^ l^I 

,(R 44*11 ^^ ±>jjh\ J £jilt wiij 

CLINICAL CORREI£TES ^kU- 

Venous System Defects SJUjM *—j ^s- 

»P ^^Jw& o^j h _Jjj^ll p ^ iJ^sj Ji,^ 

. aJU- jA\ ^,*.. r ltfll 7^ 3 jaJ 

jSf* ^— 3 ^Jl JUjjJt UjJLP wA^Uflll 4jj^l O^JL4 

ai* .(145.11 JSnJLII^ V ^—^tdt aj a-* <lUoJl 5.Li| 3 

o'bJLia (3 L*iT ^L^aLl a^jjJl ^iLj ^jr^j a>-ju y 

* AjuJaJ 1 



Jj Cj^ ^ ^ jlA\ ^ i \£' i_ a ^ ■* ^1 J i *i 4^3 4^ \jujj .T :45.11 

aL?L^i ji I,.I » , ^ -1 T" j *i t^gLL> . »J^ *^C«AjU#*il (^jSufcJ^ 

kJz ^ wJu)i 3l -AjjjJ^ Ja£.JU ^JJa£^j ,^^i*Ji ^Jj 3l y^aj ^aJl ^ 

-jt S-Zjprty 
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j ^^ * 

44J 1 u'>^^Jt) l jJtV' jM -UjjJl <Ji ij-^W* -uS\Ji jL^r'i/^ 

J^> j* v^ 1 J! r^ ^—jjJl ^uiJ' 'jA jljjJr* Ju^aj *{*—^45,11^ 

ol^v* Jj ^ :*.ll 4J*oS^ Jl ^JL^jt Jb^j^l^ i>-Juj* ^JUJSya!l Jb 

,^£ j>- ] *wj ^ijU^Vj SjJUtJ} Ijyfc ■h'?^ L* sjIpj ,^gLi*-ji H-ijps-V^ 

J~*l)l\ jN -Ijjjjl e^-Lt *Ujj)l 


^j ^“L*S|1 Jj j ^ ^LjJI .Ajjjjt 

UjjjJ' 3i?L-_jj jL^Ji JJ tjyJl 5JU-t J pjJl (146.1 I J5L-J1) 

^5—jJ '*J*H ^—b*Jl oiSfl J,j ^-^S'l jJLpJ" 1 ^jk»rS^ £ j— *i* 

./« _^i ^.Vi 

J»i>J_j jS'I ^uS 1 ' -SjJl J ij jJl ^ ^ -ljj_jJt 1 _Jl- ai 

^J)\ Oijjjt £j_j*j .(v46.11 jSbJl) J—eV' ^-f> ^-Ui*jt O-J^I ^J& 

. ( _jS!'bl^ f-Ul tS*—*_**■ _*Aj l^r—iS/l 




-j^ 1 -iJjjS 

j-#Vi*>I 







^Ui wJrt JLiiVt Jl foil J~i^ 4 jUil Ajjjll c >_* J :46.I1 JSbJl 

JjAijy' Jk t^"Ua*J') JUaj^' *AijJ tkJiAJail ^ y i*Jl -Ij j _j)' ■>— 1 -(^j+1* J^) 

J^y j ji* jw^^i 
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Circulation Before and After Birth Uiuj * JjA 

FETAL CIRCULATION *J jfl\ 

Jb yP jj %"80 ^\ f' ^ I y* Jtj 

JbjjJl a SLJiil jjP a^j3jm jjt. y* b*JU£y 

4jJL^h aLil y^X aJJs .jwili AJ^jjp b*^ wSys-’V 

SUiJl j Oj^ali iJT 0}j I (47J] J^jJi) ^_>L)i y* *j\ Ji *jdb 

yJO a1u*M j>P ^X^yi Ob jJ*-l ^]fj;T Juj^Jl Js^JU y* Lj jJ 4 jJj 

^baj i^XjjJi fOJl 3^jkP yJ*yslX'^l biJUP 3j-^aJji 0 'JLa ylJXjj .AjJuxB 

, ^j. -JLflJl 1 J*JO J? j& JCp*n^ 3j>;5^ 

^jjl JaUi4 0-~>- cybL-Jt J$ jwai yb«j Jju oi^l Jl J^Jjj 

bJb)i ab£b jjt jj Lj& * (.aJLLhJi y»Sn Or* ^ jy_-ill ^jJb yaXiOi 

5uaST .^£jj ^Jill p j?** yr^ ^JLLJ | i ^sr-S^ fb*^ 4««a« ; ll 

ybJj v3^jJl yfc t^ylill aJULJ^ aiLA-I 4-bL*^ i^JJj y* >jJl y* a^ow? 

XJJ^ y^ ,j-* -^bJl j^P ^jJl ^jlf ^joSH j 

.(^jJUJi i— 

Sr*^ £-* JjbJl OfcW^ jj 

wJuiJ^ bJL~J' j -L^rlJi y_f^ i^JIl^ li^J .JfW jJl ^y* JbUJl 4 ..t ll J^P ^jJi y* aJUj 
^ jjl ^Jb iS5f ^ L*jJlj ^0^-^ ii-bajJl jli JlpI j&Sl\ jy* 

Jj^J OA^ 1 OsW' Jj;jjJll y> ^jjp 

albaJ^ j>p ^jJv , y^_ ifJJj *C' aJIp aj yyi 4*pjSl^ +* jbL* 

^Ly^Ii l— i t yjb^jJi jjys yp l\ JjbJi jj AjbyJ' 

*%58 W>' J 

j^p la lr.&, U«Up ^ysi—y* JbJ^ U^-jX ^-OX 

J b yb Ijua st^Jb^ Ji^j eUiapS^ y 4 ufLw-w* ^. ; .b..b 

XUil fall ^ iLU ^!y>b (I) jl£Ji J :(V-[ w ^ 47.11 jSLJi) Ubll yTuSf! 
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^ * S ' jJlI pS* ij?-^ (II) ^jLL-*J'I JjjjJt J^_j -Ui ^jA 

JA JjUjl £-* Or\jL*\j (III) ^-^*3 4J^ Vj i .A . J ' 

v fdjJi ^ JJbJl *jJl ^ (IV) ^£SjLiiSfl Ji* J\ 

,(V) JjLJl y*ty Jl aJ\i ytJl SLiJl 



f aJ^ .fail jb^ «U< Jw (r+*% i^Vjit Jj Oijjoll ; 47.11 j£iJi 

^ j i(ll) 3 t(I) a-53l 3 »aJi 

*(V) Jjbii j^tyl Ji tjj i(IV) j—J 1 J t(III) 
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CIRCULATORY CHANGES AT BIRTH S 'Si jB jie. jpli iV Jifll 

tfrUj j ^**J*dJ pJlli b)b^3r (Jjy u ; .»j -UP A*j Ip jjl aJLJ 4 O^iA-j J>J>- 

^y+S" LAljJlir ^gl ..rtwll ^lliCJ AJb jJiJt «Ua 3' C-Jl^ llj *(^j^jJl 

, i J J ^J\ J JaAJaj^ ojjJu 'JLfcj .AP^r-j ^bjJ A*jS^)l A~Pj^ jb^*- 

^a ijljJl JbjJ^ ^ Ualjl iw^-H ^— u3 *CpV' j bAJa^ <ob cJ^l J$ 

. LaJiAj a-.Ja.jl ^ y\j6\ v* Jjfjfl jftrlA-l J^UUj JjJUPji . \ 

I^b L*^ (48.1 1 ajJl Jju aJLpjJ^ aJLajM AJbJl \ i*1l i^JLi /jfKJbj 

jjji 3 c- b-J i U .ri»H ^jSm’Ia^j'i y_ jA>w jji 

jULyJl 5^S(' ^ JJuJli ^nJLS^AIj A**^jl w.^w ^JJ3 

yliij 3-2 ijjWiw Ji I^aUJ jt .**• jj!iJg ^ a*j LiJi? * 

b*'_J Aj^*-J] A^Uj^M Aj ,ju^ ^JjJi ^v* A^sLaJI 

.(48.11 j£jJl) .gyjiP j%Jti* ^bjpJ^S" *>■V^' 

J^>b^JuS! iJ^Jul ^v* a ^ii Jbtj wJ-L p AjJj j, jjt 3biJ'j ^ 

.a^^jJl Jaj wJ^Jl ^a*J JlJjJI A^~Jjil jl ^SJT bj6 ^jA* 4.J/w 

J^b^l /jA ^1 j...j! 3 jjJkll J^b^Jl ,StJU«J^!l Jbu ^Jbjyi l5Ldu 

JL^ JbjjJ' Jl Jjall J»b^1 ^ jwJ Ai-bj^l SUll bl tfc ^b%di 

.^JbjjJl 1 J^bbjajl 

JUj jJJi j_j^J b U1 p * LiljJjr O'iLiaP j^U^ib AJbjjJl flLill J^Aj^ 

J_r* Jj^~> a1?L-^ Aja^\y **Jj] 4 

3-1 A-Jbj^iJl AJlbu!^ a l .Iil \ y\^j ,JjS/1 ^■".a.".^ 

,^g_ib^^tJ! isb^ *JbJt JUP a^^JuAl abiJl a4> J^-JtJ j 'J**' 

JaAJaJ' Ui^^A^iV^ j bw.a^b^ A.j,jajJl A^l^ ^1>-^ 

^-A-j jj aJLJ J>jiS^ Jj?-bi-l J_jS'' a*.T^ bA Jjj * 'brC'^' J 

^_r* ^b^' j Jb»- ^1 p 
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o' j& *** ^il ^oJi Jijj^i- Jj^“ 

%20 ^ Lj jZi jjS/' *oJ' J^A>* 3 OjliJ' c£^ j-j 

,(4jjL~Jl' 5j>-j^aI' 4...^a.-.,^ 3Jai1') li'^J ^= j-^' ^ -Aij ^r* 



j^-jLdJ o jl^ ^_xi' wj^ju^Ii Ja^-V ‘Jjj J'jjuSt : 48,11 

.pjJl J'jj-1 al4^ j! «^-*S r ' J^jj) O'jjAI' f^UaiJU 
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Lymphatic System <L^Jt 

V iLPjJl ^ ;UH £,l£ Jby jjjallb AjaJLJt' 'JlJ 

ji Lpy^l tJo« jjl • U-^ 

Ajliaj w-Jrl aOo UjJ j\ kJ& ji' 3 a]a^ ^d' v ^SsJLj 

c*^ jj ipUp jL*? 1 i \j^ Aj^LiL ai** 1 

a^ jJlT a^jjS^ jl>*Ijj *— 1 j j'Ajt o i 3 Ia-a! ' oJb- w. : >» j 

. JLLajl aS*jJ1 ja 3j A,ak;U 3 

,.».-.--M jlju^-^i Ol y* t-A^Ul y j .Tj Lg.J 3 . 1 uj ^l/Vt Jaj y oJ>J jlL* ilba 

^LS"S r i Jsj y j ^j —^ L*J' Ajj-UaJl sUai' jU***w j jljLi ^1 

ajjsk yj jPLoJ L* jLp^ ^ jJuSlH aS^jJI Aorb^jl 

4>* J*} _uJl AjjJUai' sLaU pjJ^I LjJLaJl aLujl 

aLaU t.y^\ yA jioi ^_ ^aJI ajjLuJJ^ oLaJ' l»tj ajjJLaJ' SLiJl 

3 ±_ n v aM AjJbjjj' 4JLfci-l ^ ^LosSl 1 ! lAjbLMaJ^ ^JlP juLjjJl JiilsJ ji . ^ AjjJuaI' 
oU^sb^i e^jjdJ ot^Lai)' .j jJji)l o~£ Jj jjJlj v^ULJl -bjjJ' 

.AjjJUfljt abili ^JLgJl jSLljl ,3 

Summary q^Ia 

4*jaJ}\ L'AjLIj hyj}\ ^PjSf^j - Wl ^ : 1aH j\+±\ Ujj 

dJu^ Ijji j^Jad^ ^ 22 3 Aj' A^IJ ,A*<ibi^f^ Ajb*-yii A-jirjN' a y* 

3 (4.11^ 3.11 klJj 'i aL3t 1 

^Jb^b ^-^Jllaj t-jjJ' ^ h iJL^j (6,11 -iyai^ ^—^till ^—Ja^ 1 

^ l/ 4 O'JUj 1 i^JLaJ 1 ! ,4j Jia-b' 5jLblP Liu 

,^LJ' ^ -1 2-J 

AojiS^ oLaI' 3 aJL^'jJ' lJUJ^ oLAjii 2 ^^ j 3 ^ as^o 4^4 pj?- 3 j*? 144 j ^s±j 
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by*JJ^) A^PjJb SbejjjsJj aaJaAI Jjj blrrr*i^b^ 

* , 

^Jifl]' *jjLa^Judl j^iSJl uli ^jUL^ jJ) —Jl **Jp^*di 'j-ft a-j* 1 .(j^*pjjLl 

, _UL*“- jijU' ^>r j^l)l ,2 jj JLbj 

tbbu* ^jA 1._ * jfc J Jl J,. — J bpjJ^t LA-jJLJl 0] 

^PJJ Vt*J a jy*.*J Jl Su*~bL? J$^-b ^5^ ^pb T l 

aJjS 1 ! AstiiJl JU*J b*JLP -by L**Sj .(14,1 1 b>4bM by J^—^■■*?a; SJjVl 

ojk* a>^Jj Aj^SUjl j ,JJ^L-^J^ a-a JjS/^ j^rbbl ^t**jJb 

J^b a^<uJ! ^jSJj ^jiteit j S^t -S}^ *3 b^J-^ 

Jj^b lai./aH il^jj L*JLiPj d«l^[jJl 4*UP l* al ■ i-iJl M^ 1 
OjbaiJ Jii* ^ju JU*aJV^ jdiLljj \ + fl ./ini ab4 b^^bi- 1 ! laiiJa^; ^ 

j*j qjbw? S>*jj Jj (19.1 1 J^-bJl) J>l£^ ^ ^_jiSl ( J$ tlibjJlbJ' 

.A-baJl SJtdi ijjL-di j^-b 

,AjJa_Jl A-lp’Vl illfljb JLjU^-j ftjj' Sj! lA^lfl.ll 3UiJl 3 f- 

■ C AuJaj A^jit by^i Jl SJbuJlj Sjjhb blJ-J^llll bybL-^ll ,»—*J jjj 

# 

bS (Sjjbwjl ^^"0 fbo—uail J!^—ijJ LiJ 0^1*-jjl ti-A jC 

i*ijiV' sUj J|j,(7.t 1 —ujl ^ j<iJl b*^' ttS ^y—Jl 

Vjjfr (21.11 ^ aU^JJ iLiJl 1(20.11 J^LiJl) (if >tiAl) JL-JaJt 

# 

, VJU*- Si J* jXA 

y J 

t j S- jP? JA bl-:^ bH bJ-b^ J' ^ jy 

a*JU!' fl^b-^jj! 1 (^ ^ ^^^-3 (25.11 b^J 1 

jAi;_. t(23.11 j— jS/ 1 b’J^ 1 fjj^' (£.) J^'j*^ Cjj^' (v) ViW 1 

j' blrf jlL* S^Jj ^U-cjJ'VV Jg O^bbl ^a J} oJuft 

# 

28*11 4-b?*bt^ yj^u b>^Jj <oJ Ji 

(29 II j 

(^y( T ) : u Jl ajL ^ J ' r^’ J 
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(.j&\ usl**!' j* e>M <£> £_j*- j'-f*') (V) 

jJl J/y^iy^ Jl k £yj <J yM ^ 5 —y* - ^ <a^a ^iJU 

aIp'Lmj} c4j h y&^i jyLaJi jr y^ ^jLp 5- jt*jy)l .(22*11 

^J* 4-fjj .(23*1 1 jSLiJlj ,ju 4*4±Jl j J + jJU 4*l>-ljL)l j^JLiJ 1 3 J>L*jJ^ ^jA 

^_Jt ^Wali £-PjVl £*b1j> JXiT aJLpjM objdjjl 

^_J' ^ydl cS^pJUrl a2s> j y*J,l aiL**.!! 3UlJl ^1—ai^l 

*AjP-Url 4ikdl j Ji J f -fr- ™" 

^(35-11 a**j* 1J^ y* J ^dj-4^ 11 *0&yj 

jLJL^Jl JUUjjJl (Tj ^y^Sf' ^y* aa\J>\ <jwj^(1 

<£yj\ Jb(^) i(^S ajIjJI bjA^ i_f^ (^) 
a-LiJ 1 ^jA 4,.;, : ^l atJ-1 Ji ^ t'I j tS*oL*Jl <? y&SP jJaJ^ 

4juI^ j3Jl ^yr.^ &yyJl w>>- OIj(^) *(a^L 
fijLJ\ ^—uJl ^JaiJl Jy JLjfc^SlI c£yJ*Jt y^SP J-* frjJri 4^—u3 

ajL>^ SliJl (T) ruiPjll hjtfl I ^yyi oiijJLs. J*jtfj .(v35.11 jSLiJi) 
oIj( v r > ) (37.11 $ i^-yjiU 

^ tf jCt j L-*? s—-dj (39*11 ^ 38,11 ) £jft\ S>>ci 

* ( *JLl^ 

1 r ^\ Jkjy I*,J 0 *^J L^J^J ^ 

■y^'j 

^jJ^t .,jy,Ujl juljj«iJl ^j* ^pjj-*Jl ijjibj***!! L™j 

U. v » JLL^Ull J^L JlUiijJ) aji'VjJl Jju »jy^ Cj* 

, Cfcp* v'-J' 

^ > J J 

^1 ^—i! 1 ' Ajixli aJU^I (^j OJ^ j yjr 

ijj-»Jl ,J5 J^S/1 j Jt-5^j ^ zlij Aj—vJjJ) AJy^-i (^) aUJt' 
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ObjJuJl JA fJ&j ii^Uail' XLJ?\ }**£} ,5:^^ ~U> ^—Jlj 

^ji*J' .Ajj^jU L-i^Ubi' ^ii—ft j 4 ^apL^II l£^*J' 

,(46.11 j£^Ji) .j-fi i 

|*J aL^-l j.tAl jljfjjJ 1 ! $*j* 

j aJLJI c/i/jLlft j,<j£ jUJl J^Llft Ajj1*p wUj jUjjJl j yj C^3 

iJailt ^^Ujl (w) SLiJ' &K*j\ (I) :\aj^j o^Vjji Jjj ^— A 

jjJu* ^A-S' J?\j^S^ Sjjjjjji cLJj^ i- (^r) 

,Qw^l ^jvj tjfcW-pjJ^ O^jO lJL j^hJ^JV 

yp L£U ^Lp jJl ^_JuJ' jlg^M jp IjLgJ*l 3^^ 

jj ,<jhL^aJl ,^J)Jlp * jlJiy- ^L;>r^ JL>rb j JL**- ***^ 

^JS $*ap Ju^aJj .<***-^-5^ 4^y 

y* fr ^ uJl <! jJU^aJl w*tyit ^pliJ y* 4 jjJUaM aLJaJl 

:,^, ; jl <i^LUl^ iLiJl LiuJ ^ t 4jjJUoft a bill y* jft ^ J-*—ft abaft 

, ^_LaJl 4jjJU*ift a bail ^*,-1 jft t,jjirl ja 


Jadl JSUL* 


r J £^ £*p J5 £*^*p «£*/ c*U/ frYj# JjfJjJuJ! JsJz^Jl jjkf A 

jjf&J ^J^>- V j J j *~J Js* y Ajj .Sj j+ajf JftM-f ^ — l* J? jjAjt -> f*-J 12 

0P 

^~S~ij2li Lu» . i^Jt^xfl M-xJa LaLc £Jpt- J1fW Jy»u/^ t__*/L<aZ^ yJslA 

f^jMaJi IjLA 4j ^L-2j i^/yjCf ^JJf u- L .»// ^j» ft .—lUazfl ±jdj7 ^^ 

6 , jy^x// Jr* JjiJ *-* 2 

0 0 

_ y-J j! ijiiSCf ^ ill ijyi -h* L*j ?l** jjjijJ^iJl J} Ijjj ^— *h' j 1 — dt 


JyU Jj £S*d! jlfX-J *jj JJ t +~ 


fjjUfi u* 

Lfj r Ul £~J! JaS L* .3 
■Vxf W r 
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Respiratory System jL^JI 


Ajjjjll ffiljjll js-iu 

Formation of the Lung Buds 

cr* j —e?j*' 

juJrl t+S* ~L*-UP ^ «iaJl 

^Js- JlX* y sa>cj* . 1.14i jij 

U. .4j ila*j6l iU.^jAl j»JJt j* (j#_**!' ij w'i I J y> 

,>■ or y ^(FGFs) i —■MS ^ 

^Lp »y>^J ~I jjaJ ^—J' 5j^i Li* ryi ■ j^U' 
CjUj&I t«fj ^cpS/' J V* 1 g i ^ >*.Q ■ iu ,.i caa—ljft 

^ o& jJ'j jJ* ^ c'-^ 

. ^*ili ^*i^' iS ifl■■)Jill 
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^ £-* JUaAj t^yyi Oj^i 

jun> j^-L^ iiu* lj^ yi tjb- ^ - 2.12^( 

jSL^) j* ^ji' 4^'j 














JjjiaJ pje ill 3 24 



<j*yJL£ —j jiaJ' .JLv* 


^1 ^ 'i^ *1 1 - "ill 


,w^ , JLJSj 1 -* aJuti'ji __Ujb jjl 25 /***■>, ^ ll*12 

iw/ j$hi jwU 1 5 /+** (JyJr -L*-fjjl <;L$3 jrj^ 

, V*^ 


^uSp ^il ^ , Li'jartJ-l jiuJ-t <*>^L L*«u^ Jju Uj .(12.12 

J^*^') Jayj' Ji~*j »J'j J^j ^—J“*l' *<4 .** *j s » > Jl 

4jjS[iii-t o^iiJl jr^P ,»_j*UL LiL-syl jIp a—» frLL)! Jail ^-j ‘(jTJ <—j2. 12 

.(52.12 



JiJj jjl J j Iflj £tJ jl' ctX 3 f* »^J ^ J ^ "2.12 

j^*i fJ*M' J* ^W' *jJr' • * .tf/j f^jtj Vy* J! ^* U ^' jUa-UlJ ij^U-l 

. t& Ja*^l p j^ 
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CLINICAL CORRELATES CA£Xz 

^*Ip J\ ijj-Li O jlp a**Ipa*% jj3 

(TEFs) U_jJj jl *> ^*jjU 

J nf >i J1 oVLU ^ %90 J *Pj> t sy^ 3000/1 J vj-J' *JL* 

.(L3J2 ( J5n-^J1) Ijj**U aj^* 5JU—H Axlaijl ^^pJ -t> ^yL*Ji 

OjJj ^ ij* H (m 3, 12 j£jJ') J_jj*il ^'jW 

iSy*-^ Wj J^J *-ip j> %4 mm (^r3.12 JS^Jt) Jjj 

O^i^wi—aj^to a-L& \* %1 M o>Jj>ci (^j &3.12 

%33 j ^—lit L.lall oljjJLtJt jJJj ^ L£. j^ M y^t 



^i\ SjJUJ! .T jt A^J' >Ji j! >i j;> ^ AihP JiSmI :3*12 

*W* 4 : 1 AjJaij' JiSvwjf <, jjjt> M 4 :t j ::> frL f Jti AjjjIaJ^ AjlgJl J jSsJj y* %90) 

H Ja*J' *£. (oVtLl M %4 ) Jjj^* J?j -V £* 

.(Up j£J oVbU ^ %1) tP^t J^p! i 4(c^bli ^ %4) 
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^ ^ 4*4jjJji A^Ltf'jj^ jw'ljjJl *X*J j| ■ iS*XA 

T t4^*U wfj^-p C i^>rj£ jJj A V ^y VACTERL 

*&j^A (<jjJall L tii^lS^Jl R ^S ijtJ\ E Jl Jl 

jjL* V$fry3* Jjlx> ^y* JjbiX. s^jJL^ i ^ iV! w>L*^ Oli yS- 

.Ju^UaiUj 
s i 

^Jj jl 4**L£Jl JW*1 jJi ^J**J OlipU^ jLJl a -btjjj 

^jljl pLJtj aJutii ^/3 h; jX jl# jJJ45j .slx^S/lj oJiiiil Jl ^JLJl JjL*JI 

Aij Jl olit^iNl ukz- Vl£J! i~ —* j^-LJi J* Jl Jl 


Larynx 5 jaiaJl 

£jA oM.AO.llj ^JUjL^frll LioJ 0^^ tjiAjl ^0^/1 { j^ &jJfO>ijJ SJjMjJl ifljUaJl Ll_Lr 
U& j ^ia f. 4 jO tlflJl j jl J^lJjl ^jrw* Aii** jOU 4 aj>JJ^ 

j£-iJl) t 4 *>Jjl flJli jL^dl i^rwl T s^ 5 J?~ jSLlj A^wi jl ^ 5 * 4 ^ jX- 

4 

AJil^ljj dJjijJl w4jjM4*M Jl 4,1a*,* ^lll <Laj*JJl J^tJj L*JOP ijJJi JLiuj t(l4.12 
J^jJl) ,juJL)I jlp yt> 1*5" *j*J 0^* iJlgjrjaJl^ 

.(V4.12 



12 .V* £r?^’ 6 .T j jaJ 1 J-* iJb> J^-l J* ^ Ja^l *i "4.12 J^-^Jl 
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^JbJ5UJ ^jAj Jj ^ j —? ^ ijl^Jill 

OLjaJ' U* oljii JSC-Ij ^Ujj 0*1 JftfcJ siUi Jjb jSv^Jj ^ tiuujj 

iotS" Ljj-^ Jl k-J l 1 * 1 - ‘ V’ jlO ^\ -U-Jj^Pj r d^i jStt^S 

*jl ^tVm* ^**JLH g^n-rf ^jiiJ <e 2^# 4w*^Jjl ’,** ^ T ... t ,i 4j li^J 

> 

ji j,iUJl ^r* ^^njj a±P yjfr CjU ^oLJlj 

L*JwU « A-jl jjl .^j^*JLl! ^J* jJjJ^ ^^JjJll \S u.Mflw J . ^ lU w . " 1 

( ^i* >Xjj^JJj ,^oL*Jl oLolJL* ^>* ,J ‘ 1 V-**-’ 1 V-**! 

.(15 J-AaJI jJfli' Si^JbjUajJ^ J 

^ ^ J 

Trachea, Bronchi, and Lungs j® J oUyaill j 

l>* gwiUr gw^rj <bL* ^*L»S’l ^ iSy^ (►frjJ' jLrfJtf*! 

^j^pjj^ *il£^ 3 J&ij ^2.12 j^-»AflJ^ ta^-^j 

C^U-jal Jbb ^_uJl ,(^^4***L*Sfl *5^-iJ 

3 *ij!j j-^J L£ (^5.12 jSLiJlJ ^jy :<s ^3* <JJ^Aj^j b 

<£J ^5,12 J^Ji) s**i\ 4 J^ 3 jAt 



£^U*I 6 ^ 5 .T : j^J^ *Li J ^ 1 j* - 5.12 

-■ ? ■ >Ur^j l J jaJ' *-* , . ,■ ■«« '•* ? 1 jfr jj 








jbw*yJ j .iJlfi-jaJ' OtfUiJlj j&Jl \j*r jr&l* .(6.12 j£aJl) 

IjsjMj . aJuk 1 ! *uyjl\ jt^P^jJb L^jOj f ( 4,10 ^*L*S^ ,^ 5 *^ ^ 5 —*jU»^ 

j^4 a ./3 H Obw^J^ 

.(10 C)\ jJ-l jlyJ' ^ 5 ^ jjAJy 

s--Jr^ *a 4? Oi^^-sSft j^kij 

^^ir\ 4 jlj& tt : .,/ 3;! 4jL>-b ^ ,*—Jy yj^? hX^ir\ -k*^^>S/l ^JLk L* 1 j 

JjJH y* *yjbM U4ajl Jy gMjll >M oij .(I6J2 kjiaJrl 

.(7J2 , 5 —±' 



lt ju jULlaJi ib *-^ aJUb ^ + <Jli«aj l i 4 jy J>\ *y*y ;6.12 

J^jki ~Hy)\ ^ Jfj^ J& y* J*~‘” A *kl* .V 1 byjJ' ^JJ ^—"k jk-* ^jj^bJlj ^LuM J^i^r' 

^i_i^Jr 1 ' L»* y? ^v“ ^j-Uk^ * ^■■ ■ A > ^.-■ ■ 

»(^j^*li)t ■ujjky 

10 ^suSy j £ jjLpj ^jui)J jjkJi *Lii 4 j yliii ol r ,i-jtfii ,^-JLj 

*i£ j~* J? (ijJaij 4jJb <oL*aJ 8j —,I*Jl Sjj!' JS (Ajffbi) O Ua? 

*>’u>- 17 y>- ^bi J} .^U! j ^y J\ *kkt blSv^v* 

OJ^- ®ynjJl .*±J l)^ ijb' t^ 1 ^**3 w i^-\* J^* 

bijLfkJ' “ -Uk^ y\} 4*w-JL!' ^\ yU^ ikkjj r_ ytJ^ ^ k:.;j .ai'ilJ ju CjUU^il 
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.U Al^ 1$ jjJ-t (°^'^ p-pljsU ^tUl ^S r t Jv UJ 

oL*jjjSH y" *AJ^P frUiap! ( j> Lid ^—il 1 !^ ^ yJb o!jU^'^[ l i 

yuu ^^—jsU^l j£*\ ju^yi *(FGF) 

<up jniJli Ol*> .-..id! aJL& frLAl jj JLp a*> 1^ ^AjjJUiaJlj <j ^IkJl a Jui^ 



.4***i2ja3' a j *>j oJuJL^-' 


Jljd' yp yu^aii j (^j y\^\ jjy^ j* OUilLJ' jbjj^U' jUUi]i J.,itt;T dU* :7*12 j£jJi 

AXfji ■ ^ |j - - ■ ^^fjJSJU ■.. . J. ** Ji>^ . w■ jp^ sJ^-J jjl JwL*J j 

. ij jJjjt J)v l*-*# ^s —.' . ^ ■'i 

, j 

Maturation of the Lungs (Table 12.1) (1.12 JjiaJI) 

L*JlP LwSjT ?r ■ <..^2 ^ . lLjIj ^1p 4*p yi Jii y * ^8*12 j 4^^ 

*(w»8*12 * duLJj j] Ij^Jp l J^ 3jt ~i 
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14 jL>-S^ s -£5 ohJjC* 4j j\ii j <£^0 w>Lb^4-l $2 j& 

<J^f\j yuiJl ^y> *UJ' jl 4 JI 40 V* 

, LJLJ' * oLi-l ^jIp Ijjli ( ^tioJl ?t ..r^j j ^£jUJl J jLiH jL*-JaJ 





k^SJ 


j^j^jV 1 >*J ij.«B 



jJJ _^J i J+U 


j! jaj-V tUj^t 26.16 jh* a j^}\ J juj jiJ ^iJfl»yi_j ^ 2 fcU-4i jjla^i :8J2 

^aLwJl *j 14 j L**^£2t a^li]l 1-UJ ,t_J »4 . w . j i'..%i t ol.,jrf).5ll vjtxj JLj2si L 

* 

4jjj*JkJl s^jlj Aj-lla^ J|i ^Lp jp» Jl 4 "^j * J *1 ■ Ij^iJO n**i , a^V ^ ajI***]' j ^ ■»^ 

'j* L£^SH ji ijj i t * 1 ,' U 


.;.'i ; -..-ii Ju^jT ^ ! ji saJL^JjV O' Lyj.il 1 ^yXL-2 ■■_ * ■ ! ■ V ' 




. oijp 6-3 J^J Laj^Jj 

jL? yj ( <2 J| S^ ^Lu-S 1 ^) ^LS^Vi ^-Lli 

ijjL^JaJl oljytjjl ^v* L*U ajjku oL*U pL^S’ 1 2-Ul^ 

,5jUaJl 


jrcjjji : 1.12 JjJJh 

Ip^^i 1 ] 6-5 Aj JjJl a jH/iJl 
4 jM£)1 

U^J 26-16 *ifSl\ijJSi 


Ip j**-i 26 ij*S^ » 

^_x?- 8 VwJl ajiill 


o' jh^ flJbJj a^"VjJ' ^jj oLi iJLgJj'Vl U AS^\ ^AP jjjj 

\£fr-\ JyJj ^LjfSll jkJ ^-3 b*)UU o^i Ji «U^l*j .dUi JUj 
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J ^bj*-^Jb -^r^J 3j' T^aJ JjVl A^ljJaJl 

JJL=Lt MMj <ij^ b*&U 0* JUj'VI U* .(9.12 J^JJl) Ul*siVl 

*jUoJl Lj^yLsJ^V Jj oL&^bj .3^jJJ ( J-f j-L^b £tU* -1>-^J| 'Ifj j*»jJl 

btAAl <_p*3 ^/^b-Jl <^b& 3 i£J^ k>*]a —U 

^— J- Jii^S Surfactant cJb£"lijj~Jl ^—Jl .n AjjL^jajl 

3 _^g^r la n** 3l y li 


L^jL-b Laj^ ijyJ) btJjJl LiJ-^Al Ajjl^iaJl L^UM Jaj-'jl ijUjlt -UP ^yJ\ l9*12 

'4aw?bjl U^b-A^ j ijjlub UniL^iJb ii^j (I ixuJi ^jjl^JaJ 1 

JJS tJbjjKJi ^ JU yTy ^1 p JiU** <I>lsS_^ a->Vyt Ji d^S 

b’yjL^ Surfactant cJb£1ijj*Jl 

JJLJl J Surfactant cJbTUjj^Jl jljJL» ^byj .(M Jai) ^uu-Jl SjjL^k)' 

*bi 

a Jla ^yljt JjbJi la k+% w. ■■.«.!j. ^)l Li ApUhU^H 

^.-i- -^ t-JLj L*JUPj, + *_--■ j'^ ! l o'^LJajJl iJlj- ^Jjl-*Svj j JnJj^Jl jjJaj 4*uui ^*L& 

*■ . 

jbtdJljf 4jjp*jJl djUywJl 1 Aj^L^^j ^jfJI y** ?J*w* jU C-L^ 

y_ Ujupj iL l ! oL^iaJ \j ^ApjJi jij* aLU k^S w^ji 
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i «-»j* *0*^" L-* c~iL5"li j_j—J t jij S-*aJI J- 

5jlA *jl£ JjS f i *-* ^y-Ji Ji frijii Jypi ^j Sj jiA-i iy^p^t 

.JIp y>Ja~- yy ob (pa) SlJI* <J\ y> S-jtj j^laj Surfactant 

.(^yLj^yi) P ijJl cUJl *y*Jl Surfactant cJb^UjyJl iuLA Jj*bjj 

O^jT * jtaJuOJ yALJl k jyjjj^ J>-1^ ^j, -*Jt> 4.j-»-i..:jl 0^15" 

L*LJ y*iJJ a*S*)/^1 Ojv jujy ji ^J ibji pL*^y j' a-*^ —«A"1 

Jup ^ .SAP- jiA» jl; jAijj . Zjv )\ ALa^S'lj ." il „g jU JAP ajbj ^jP 

j* ^ Jji s Lit jSLiia -Ia-S/I Uj jjl JUP aJJyt* y O,*JLJ! 

»ftJbJL?r* aJ jt ^lu^ 1 o'Vjjl 

CLINICAL CORRELATES <Uij^ 

* 

l*ju*i JAkli W*J ^Ip pb» Surfactant oJUTli jj-J l J| 

(M)l) cAlIj plykl jy *Ja** yy jU 15" ^ Surfactant oJb^lijj—S' 

. * * - * * * 
jjiaXf jjUJJ 4J*y5"j , jAyi ^LjI T-tu~^' ^jUJ^-V 'jlkl>- 1 W-——A UiJy 

l£ y^ ty^ouil JUls^/l ji *iLi i_. AjULall RDS \y&* 5JU- 

LJLpV^ Jtp ^l£ y£ <y5 SjL* ^Lp OO^U-l aiji J3 \Jyr A*-i*jSjdl 

cOtiS"Uj^~Jl 4 jLA ^yi aal£~* j^si oJ ^_ill a-jJLA 

a*JuM a--Lp^' tb Uaj' SiJUaJ' Sjaj*^ Iuj Surfactant 

* 

cJ^5 "L*wj-lA-I *j\ ..-jtH j^aj oJ^j oLij y* %20 ^»p jj^y^* 

4jjSLJ^ oUl^yiJb Surfactant 

SiiUkJi AAj*)bi:. lli\ yl' ojLiy^ \ _5 y**;' Ji Surfactant J' 

i5.5 <3 A^jA 3' bilAbV' *i Vj .S■ \ _j ^ 

, * * 

ob oi aysi-iJ'j 4 j yi oliy-i jO>J' Jl 

0 

r jiU Si olijoJJl jAp j b*< j|i ^yijjJl y~by jl>- ^Opj ycJyi ^yUp v 
aJULj ,Ohj1 ./j...^ ill ^jl*j _L>y bj-5iAJ toL-M^iL!! jAJ Aysy 
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jJ Lgj£3 a^^'I JJi ^jLI? * y\ * . : , : vafli l ly *JLlt J 


Jl *UJt A*i 


.st^y* y (joUj)' j* Llj SijS^t iM»' ^ ^ »j^l r^V'j 

LiwJj Cj* ^Ir* J^"** 1 ^**^ ijLi J-Si*jj 


jLgJrl ^jP 4 JUlu*w* AJaj^iaj 

CjL^i.ll J^r ^ —ill 4 4^iii aJjJi ^vLT^ ^ cj'VbM (^^3 

Aj ji\ ^JoAJ ljJu& OL^^Jl 3 vioft j^J J3* *Lg-v* *1 aJL^J^ 

r jA jSS*) $JL>-lji 4^-Sy 3 J>J>j£ .JjSnj d3jj A-pL*2LJl 3jj »H , , ta J Jj ^j*»P ^ 

* * * 

L* LL**> aj j) ^ ^r^flljjl y^y ^ a^lpj 


LSJj ^*il 

SH .>Mt 


Summary u 1 ^ * 

r* J—j IJ j ^ y S* 3^' 

_P^t \y ^ : vjtfiij ^*Lp oy>»-i _ll sjL^» 


°\ 


UajL ^CS^|I ^ ^Utfjl aJU±*J|j jji 

J! k /*'-'^ 1 .^y 1 p—** ^ ^ ^ jy*^ <y c?*y ^>r-V' j ^y 1 

* * 

^—ill ^ Ju JWaJ^lt ,LaLp ^ij*j W*^' <Sy j 


j! i-£y J>^J Cf* *>* 

JCwai (j— 

i_y—J ^b4i?U^j,j ^.USn 4li?liLl ij^tlJl Jlj . l jwA> j 

,(3,12 i J^-*tJ') j r *\yi\j ^ jJh> jll 


IMii-l jjicJ (26-16 (16-5 J^' J 

4jjUgJ^J' b*>l3U ^SJ jwlj oU^salJi ^JaJ ^—Jl 

^rvj ^jUjl J^lyJl AjAj ycjJl 1 A*P^Sfb Law^w^ 

JSl—* _jJ' JJ jb^.bCf aJjSI' r^L^S/1 AjLJ' ^ ^jJl 
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AjjlgJaJ! [jyd-\ -Surfactant clJUTU^Ji w -^i Jyjj^ JJ* 

JSLJl 4 **LpS|' Jp xJji.«*i\\ ^jA U*Ap til iaX 4~SA*Ji 

*—k. t^AJlj Surfactant cJbS^L*j^~Jj w-s^^lp ^ -ja -cJ i h)x -up 

— ^jl ^_£ y.l'l yria ^J"iii~*J^ y jdJJ 4 j*V jJjJli fbJl ^b-^Sh 

i-»^,i j ,*~y JUljM l£-*J aijUS" *ap J Surfactant wJbTtij^Jl t^U jjj ,^^»jjl 
,(^JUA' *b) ^Lu*V' (RDS) 4uijUaJ' 

AM*jUl3l 34P <■. &- ^Ap A*j Obi 

i^j\ jl^M Jl cLjI ffAjJlir! a^bj ^rt-CJ ^Lu*S/1j 

-i^y -bo 

ji^ n ^jsLmvq 

^JfL* i j*JaJi tSJJ Jtr ij> yy/ -up y i Ljl~* tLLx^+l ajy^Jf ^yju^ll ..iadajc jtfJpf A 
* + 

?U^ aJJL l* L*j fbjj *-jla JfjSj JJ ^fJJl yy/ Cm*// Ja> £<* £ -L^i ^ ^r*2jlj 

Pfjtl -CO I'jf *-** 'V^V ^y^ V 

* 

ftilf jh+jti 4jjJj *1*^ ^j~* ^jLJf J 1 jJj 2 
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iLm flili 


Digestive System ^ 


Divisions of the Gut Tube ^ 

'.ii iLJL>-j LOo L.jilj IjI jlail _■ >: 1 .1 [_g jUij 

joSflj oW 1 ' ^' ,j-*—&' '-*>»!■ Ott Jai'l/' 

jiA dD_b y£jLs ':• J»\J\ 

joS’lj jkii —i _^l ja O'OUjjM Utj t Primitive gut 
0Li_» i allantois tliiJlj yolk sac ^I U*_j 

•(a - i 1.1 ^j^- 

W' ^ jfei Or* ^s—Ovj^' £ 

^hindgut j—>jl' foregut ** «L** ijlfj 

cJ>- Jua ju. tugdim Jaiydi Jill y»_j J»-^Ai jl*. Ji 

klats jt tcud enilletivi^l iUaJl s^L.^ 

. i.l3i(j5^Ji) kloy 

, t 0 

zA iy -—- *l*j j' 4 JULJL>*j ^ * 

ftUJji ^ j' pharyngeal gut^—*j*y' 0) 
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^UJf Jaiaj pic. 336 


fU lx* j!5^ lij f (M.13 ^J! iSy^ 

s u * A' (V) .15 ,j j“\)\ J i y > y-^-'' **■) 'J* 

* 0 * 

jp^ jit ^LJl XjT j j*iJt <**-J LJo 

4Jtli A-rf ^>C^ft ^ yC it 0 _jj jilt ^llb jA jl JjLC^ ^Jt^jl <«X LJi tJU J 

tLiJji ^ 3 ^Ch^AJ jwii)' ^jA Jop^jsll ^aU ('S) *^JlJ^ 

Jto a^p LXj ^ j. v ^li 4jjl^IaJl i/LkJt ^LUl fuM' j£-ij (1.13 ^fjjil 

^LaJi gywJij JXajJt LXj Uj~> t ^Lj Jj> t ^JjJl parenchyma 

j p X'i - 1 ! Ji*- 4^1^ jfLiSft 4 H 




IamS 


jU4 frfiVl ^J-^ 1 J*- 51 

Aiua^ll y^t 


- _jJ . i l 1 1 Jiji --ijaJl 


*UU 




»Ld*J 





^—J jjl ^j*\J\ *J jjai^fl jull *L*Ji j> *ill£ J*-l^ Jf iW V^—- ^Li* 11*13 
& Jo*«jtfLl ^ck\ t -*L*SP (fc yi' Ji>-V Ja-i' j— 

JuLi j , A ."ax^>- 14_ * a*-X* .oii-v 7_» J-i ^5jt-^i *1 : Jtjil 

.JjV 
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^ jsuJI *Uq] ^Ulil 

Molecular Regulation of Gut Tube Development 

^oS/1 Oy JiLiU y lilt j ^**11 ^*3jJ' ji^£ 

Jfli lal-jsll jj *4 j JsusM ^JdU* jdl V(JjLgiaJl) 

L AJ Jj fjj.ii.fllll Jj ijljjU***J t ^N2LlL* * ^4*^Jl 

^j^ji iS-tii AjUlil Hox code J^- j-* s^Li vy JjUi 

Ijj. f*^ij -((^—^') (^“f—^ JJ** * 



ajJLsM JLJ AjJ k a; jH ,jdrl jyiJ 3*"*j*M yuU ^ i*^LJ AjaUaJ^ j 2-13 

f .Ji-^l 2a^ j£\ joSl' ^ HOX CjL*A- J^-Udl j&^ xj*^~3 y 

.aj-LlSi CjIjjAI J.J yL*jj fwV' (y»k) ^obd-1 aLJL» ^ HOX j>ju ^*± 

t iia^yil 3U*JWj ajLfJialt Jy ybil JVm* j> „‘,\\ ^Jy Jplij 















f^\ >lT Jlp sonic hedgehog (SHH) >b j* HOX 

J&Sj k*>k JM j J^ii kU pty j SHH jwJ jJLSJJj 4lS *JJ 
llUj (2.13 JS^J') (oVi HOX j^lj) iUlJs# oV‘t Jl 

vi;LsyC* ^S T ' 'ki k*^dl joS/l 

j5\*iJt) Jj-il'j jjJjiJU iiJjJ' *U J^\ jJLli j U k^jsLl 

.^*b>S^ <JjJ*~> ,1 }Laj ,(2J3 

Mesenteries 

^—kJU j^kJl jlJj- ^ **ll ^ *JV' j** ^^jt 1 ji*J 

jiJbi- j] ^JUaJ* L* k^ (jlj^jflJV) ^jj iyjjl /jA 4*rj3 y* 4jik 

^—d! *U*p^l l*^j intra peritonea I j*J* *U±pVl a -k Jl* ^jj 

JlJUj kii ^L-Vl Lgkk* ^ip ijl.4.kJb SUajtUj p—kJ jLli-1 ^ip 

^JuCdJl AkjjVt jl .retroperitoneal (Olj&jJl t-A^) JLAaJi ,J>i^ j*t ( jttjl£Jl 

.jv—Jrl J-Asr Jl tajae- JA ji j 3*-T Jl j*iP J (Jj jl—*) JlAjJl 4*-ji>* C^LLj 

l$Jl j sLis^V' ^j* ^i»lH i—jlyiC'Sflj ijPj'iAi LsJ# ilajj*i/lj Jjjl 1.1 jijjt 

.{4.13 j 3.13 JH&iJi) 

fc* ^-*ij j-li J* j*-p u*ilj -k-J.1 ^gillj ^UV' ^*1' j*^J ,«*U< 
^ j-ii 4tr *liU (3.13 jSLiJi) ^ :b.n jIju^JlJ iiaJ^i 

j>S"V' 4 i»—_yil ^Jl'* ^t.V' ,—JjJi tjr' jl*ij L^-e-s; J*^ljJl 

dorsal mesentery ^J'j—il *i»L« _jj ^ —JaJ' J! >>' ^ ^ 

Jill ^ JjOii Jl sgu-ji ijl^Jl JA use. ^JUI (4.13 ^3.13 jKi^i) 

greater »—J ^J'j—■-» ijuiil J 

tsr J!tSLJ^I J'j-yi ^bl’i/l 5ik> Jj ,omentum 

^JLaii ^ il ^JaJ 1 Jl ^Jtl Ll». ,^_Jlj^L)l J J jilt Jl j~~* j J jiJl iiki* J 

.mesentery proper U4 ^ w»yji Jl^Ullij 
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J^b J 4Jiki£ ^3-1 jA j A^Pr\ fS- <*£>j£jn** fiJP U> :3*13 

^^L» JLaj^ 4 *-jU^ -la-* jil' ^V b*r : i ..-^ i i^j'ljJ^lj 4jj^JL^ SjJaJL 

^U ^ ,<j\iJUi w .*-* ^jLaJ' -tb -ij^ k j%i^ J^-b ■ w7>*^ 

^ 31 JP—AlJ la ,IaU 1 - 0 ^ cU> ra*Jj Ja^' JlJ^ 4j^JL^*' Ira ,* ^ll> *j*^ * ^*-*-^1 

jL^U J ^ jUiflJ-1 3^Jb^jj . |*— yb ^*4 .a ,Jv ( ^>> 

.yj J 1*5" Lr jAj *~jU jjjJl 3 jb ^jJh A--JyiJ <4 J^f; 3 jj^P >$ *(^ji V) -iaii 

Jl p-^M Jp- A&uj (G) {f+-V' <_f-jjj) {^S'* 

3 3JljH»LL1^ Lj j2j l $~*JLi <UU *^.\ j j\j ,J^3r ^ JJJ JP ^ l b ajjw?_ft .(C) .V'-^M 

jfc-iJ J^ej (O ^r*5? J) jU^ J> V (^S/' 
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*~»-U J Jaii -U *y ^—sit ,Ventral mesentery v' J >W' 
j* j~-j ( (4.13 *£j~ s ' 4sM^ ^jMs ®4a11j 4 

jarUJJ ija**^1 ilkiJi J>-b Jt j-£ii ji jj .septum transversum Jpj*z~l\ 
tSil' lesser omentum >—0) :Jl jjjL-it mJ! Jt 

((_j)j ,-l^Ji Ji ility j* 4 ^ ‘‘■'Ms <. 4 M ^M J* 4 it 

.(4.13 ^g. .il fl {H J)-l jtj*- ^jA -Ui, ^.ill J@bjit 



ijfcji j : 


iUJ JU JJ 






H rfW i J J ,Jy j' 1 —“ 




JjJy® 


m>a 






U^J 


^-liLjl 


iJull Jlj ;LkJ' >Jl jU» J! JL^Jt ,UUJl Cil^JkJlj CU»JI jijL-il :4.13 jXJ' 

jyp ^jQJ jL-Al JJ—'i M _/*^J 


Foregut ^USfl (^*-* 1 ! 

Esophagus 

respiratory ^LjjaJ twU^ (4) /**? L*^UP 

0X>. -Up ^—sulaJt jijJr' ^ lung bud (iijit p*jt) diverticulun 

t-M j* j g 3 ^' '«i* (^4jit jrl^t £^*4 (5,13 M 1 

t-jx- Jj iLjW' (J*it (*—Aj^ (6.13 J^-lJ') ^ 
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4.^ p y* \jfr respiratory primordium ^ 

, ( 12 >i!t >il) 








•Jb!" 


* i 

vu*s 

&U.J 


3>-fi 




*_ yu3 a 3 j*J' 




»W J__Ji jLii ^ ,Ud ^ j-liLl ^j^Vi e t> £j-V* .T :5.I3 J^JJt 

■jtUl fS*l Uxll ja XiiUl oUiilt _il-a j ^.il 


^’1 







^ J ^s^l' jj^ cU ^ <Jls> :6,13 













^j*iLaJ tjjiaJ fJe- 342 


jk juj i^JLdJi (^5.13 4 jIjl)i ^ jii 

Sialtf^lll ijA ( j5Lt^J ^ ill 4 <JUaxJl A^JaJ' J .(^5.13 L^jJU 

. * , * , * 

J$ c-U-Xt aJLajJI 4i ; k.ll j^S sj Lws-j t * |Ab ^jJL*X L^lU j ^jak^ t 3j 

, dj%i^ajU 4 w?*,* j —Jl ^. ItH 

CLINICAL CORRELATES wlfete 

Esophageal Abnormalities hkj* 

tracheoesophageal jj-iLJI j!/j Esophageal atrsia ^jll 

^Sji5w» J-*Lp jp j\ ^UJJ ^ j* lii fistula 

£r^' ^^kXJ ^—*1j^kJ' jUX-' U 



J^a> - ■■■- '* - V/ j® jV j ji 1 Jl^XvS’i 17.13 J^-Xh 

Ml >—* Ml .* ,%4 .jr ,%4 -V ,%90 J 
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ij y 1 L* aLJaj Jj c jJr^ J^a^j j t ^Lt* (J^*^ ^5^ 

jnJtSj Jil <j-U) aJL* 3 c£j>*Sfl J^V' (1 7.13 W ^-^) j4j 

.(12 J—>*) (^-w7J3J£^H) 
yM ^ 5 ^\i 4 *U>Vl Ji JJLJJ J*j 

O' ^_fs. iJ yjb .(polyhydramnios jCJ' t'y) ^Sy~Ji V r->J' J JJL-^ 

^ 0_j& U sjU_j esophageal stenosis *t£y Jr*; iJU-lj ,lili» Sl jji' i*i j_^J 
_ji t fU fit- recanalization j* O' j>^. .<J-* ^0' 

( ijlS"" W_j.il <u1|1j:.>' j (.^ yl' .fii' OIj J^r Jjj wO'_j?“ t\ t A*SlpJ 

> I 

W> jJL>- WuJcJl 0 _*XJ_J ( wjW>-l J ^ «Jj jll W- jii\ *£■ jJunjJ 

.Congenital hiatal hernia ^ai^ 

STOMACH l±uA 

*UlH y J J>y^ £yy JSnJ^ a-ul' 

Aii^ oLpL*£ jL^S/i ( 8.13 

J - *L& S-LwlP^ £j?^ j Co^'j-ll Lajljjr y Aik^ y j y 

^L$-> 1 L» Bi jyS^i djj^ 3-L*Jj s*-^j oN-W 

*(8.13 jCaJl) ^ ^U\ 

L^-jI>- 4^vj ^p-lkJl 1 t^ojLip °90 ^ Jj^ 

y*a-> . (£-18.13 JS^J') Jl ^Sfl LfciU- oxijj Ji 

t »JLjtil s—JbtJU ■ ■■-*'* AjIjlJl j j LIajl* (3^1 jh^vjS/^ ^ ^ill 

ytJj 'JlA ^ g : U L_. ^iwlt w^-3Jt; t AjLii> 

jSUoi I y ^ jyT? SJUJJ ^US r ^ jloJLt 

*(£ 8.13 J^J') 

aJbili Jai-l j-L»^|| ^l aJLjt^Jj kjJJljt jlJ 

Jl ^s—y -^7^ oiJijj Jy>- 





a8.13jS^Jl) ^AJLi JJL.% jUJi Jt gjk^t } \ ^j^i } 

<J Jyj' ,J| J jL—J' J* l* j i-ui' kti (—ftj 

■J^' 




sA*ii il)'j_}9 —* j J fUty ij} JjU' U Jjf »£ J_p- i-i"i' jjj i-j <T :8.13 

J J-k' Ji^-V .^ilk ^*L*Sf' J 

jLW Jlj ^_ilj|Wl 5.Ut Jl^ ^ilsLl p-Jrl jU* J[ ikyy ;o*Li CjlT Li 

> U^J Ul Jja oyi t (T 9.13 J 4.13 Jl^Vl) ^JUkJi SJUll jl^j: f-Jrl 

9*A*il !_? 1 ^ .■ - ^ ^.i >t . W | r (J j!jj*xiLi ,^jL**sLl 9%k * j 

omental ‘-r 1 '^'' * 0*11 <-ik tje- J>I ^— 11 j4^' 

.(10.13^ 9.13 jL^LiV') (lesser peritoneal sac jkaJ' ^iUkj' t>r -£J') bursa 
a 4 -fc j\j*j***\ j Jtl ^ _ JLjaJi aJuJj j~*** jljjjJt 14 a w^v%«j !jlJLi 45 " 
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^jy clefts ^jUlt j 4 &i t £* 2 ^ (4) jh**j ^—iU?^ *Jai> .T :9-13 j£-iJ' 

j£if -Vi ^—ijiJl oi^ -jr j V ^— il ^ Jj ^ 1 J' s~* J A&* 

. ijj-L 1 ' ^a)j~ J^b ^ ^i^-jl>- illk^Uf) 



1 v L'uJ 

a-jwjji Ja>*V ijL^ <j J SLj | ij { »JaL^ t JU*W oLujf , i : 10-13 

Ja^V -(11) sJjdlj JUjaS' Ajwsj ,U ^— 1\rfU\ fl-Uil J\ ^Ij ^jJ \j JUUaJl 

P* .y^\) ^\ a'/>\\ jl ^_S ' U ^ 

J ylSsJ jSO- ,^lp JUvW ( ^ - ■ *. > ) j4Jaj t &UJ! j> j 

jly-—* J^Ua^ (11 -13j 10.13 ^S-uii Ji j —* ^—^-jj uy 

Jal-jil JoiJ-l^ Jb^iaJl ^L# 4 ^*I**dl aJjtll jljji ^ 













i j^LaJ .juaJ tJe- 346 


(11.13 * 10,13 JuJ?\ JU^ £* jUJl Ji c£^ 

jfcUwJV 1 ia>- Jjjs Jp JbCaJl^ ^—51jlj^-A A*iii-I 4 jL^I L&j 

<*>-b J ^Jrl jlJL??- J»1 t yjA^5^ ,^£jJl t Jl>ijaJl jJJJbj JJLfc 

,jl*iJaJl (J>JjJj .bb ^Jb oJLkII jlSsJl ^L>JaJ^ JUb jjl y ^ 

pi—ji-b* Jl a^UJJU ^—il^iaJl aUall Jl^w* J^UaJ .(11.13j 10.13 

bV ^ jpJuJl A-j L^JJ^ 4<t . i^ ^Jl wil»^ 

■ (U0. 13 J^^Jt) ^—s' ji iaj' aAiJj w ^= bl^Ul ^ Lfrip -bJT ^ 

# * 

JjA* t ^^_jl J-l jlJj- v b£-U> jl ^gja}' ffJbtll *3' £ jJrl IJLft jlf llj 

iij j J' ^h* J5~ jl 1** .(11,13 ^*-bJl aJL* ^ip ^bj^Jl 

^Ujj'Jl Jti^ Jjiff ^Jlp ^iiiLl f*—Jr' jUjs- (jLi^j* ^—jl^jJaJl ffJbtll (Jtj*«l 
^*b*^[l ^1 p tj b CaJb ^)ojL* JjS\jj S-^-Ljl aA p ^Ip ^b^ 

jj& ^—Jl ^b^£ji Ji* ^UapS/i) retroperitoneal JbCaJl *1 jj jJJjjj Iffa* 

tS 3bCaJl c3jj ^iiil p—Jrl jl-b>r *_* bhs-V *AllJj 4 jbCalb SIUjo j 

,(ljbUflll *.1jj -bjjbJl tUiapSi'l ^P-b 



^jSUldJl J^Lu y^Jaj . jUdaJlj 4 sJbti' b>*Lr bi?yu—* *JtsULt *11*13 J^-iJl 

_ iliJwd' 3 ^ ^ jv ^bjSv-J^ JbOaJ' ( iJjJj O'jjJj J^ 1 -^' 

. jbiAiij^ ^'jj 1 Vb*j AsitiJ e,L*jj^ jl 
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^ SjuU Jlj—• jja .dJbR V* ^ Jo^ 1 - T : 12.13 jCiJi 

w>J-Ai 'V 1 —!jill Jj.As- j» 'e_pr Ia* ' -" rr*~ 4 »-A«JJ _-***jS'' wjUt' — jb»JJ 

j_jJjiJt r U iJUtll jhS3i *U^VI Ji-Su 





«**»*«■-*J> 


V> J$ 


iSj*3 tL y* t aJjtilj f ^^ ij\j U WbJl j^ai J : 13,13 

4jUX* )JsLi* . wJ . 3LivaJ\ wii-S' ^ ^-bOt^ 1 Jij j- AiJjJ' *Ul4^ 

jjljjtJl j' j—* Jtlj| ijSy*-V' jj vyjlll sI^£Jbi Laj ( T AjaJLiJj 

, i . . F ^ i j'I'Aj;' qpJxJLlt ^-Jl- bj^ I j *I~*-k'' 

.JtCall * S JS 
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J^ ^—jl^iaJi a-uJj <jljjjj 

3jf ii-JaJl £*^3* { 2 (12.13 JS^JI) ^ 

LaJfs £*-Lj (U3.13 apron Ji* iiJjJt <JA3 J* 

-Uj l*j JS\-si! (greater omentum <—»jill y>j «i JJ*' J^' '“^ 

dil-iS ^j j(vl3.13 j5LiJl) oJUt*JL) *L^i|l ^ja ^JjuJ S.*L^-j 

* (wj" 13.13 ^j^jAZ»*nU w'jiJJ 




J^-^j i tf^As J~-3i j^m. (Lj* 25) f* (3) J^iaj 3 : 14.13 

(Wj* 32) ^ (5) ^**lj J*A\ jlO pty j* 

; ( / - 

4| j>^ j»ju-jJ U^JuSJi JlJU 4-ij 

J^io ^—:kJl oJuii Jjl j —- ja -kbjllj jbCaJl WjlJl 

t til jL^-1 _jaJj b*-LP Pj j>yC<yJj jA*l>tU Jol«jlli joSfl 

j} -l£Ji ^ ^iiL ^jji ^i*uU ±\*J\ (^y) ,x£Ji jUL^ (T) ;^L U J^J Jli 
^! ^ S*J*il JjA JU*Jj jsiUflJi sJjjJl (^) —JaJl jlJ&r 

j£sJl) JUj^( J* Js*l\ ilijli ;>l aU-i ^jsf, .(15.13J 14.13 J&sJl) 

V>j s>' i»bL| u .X&J jj-dt i-b )\ jLiJ Sj^jJi JUu od ^JLS ^dJl (Tio.13, 

iu L5r>*a (^r 1 ^ Pd&i J»l*jJi) -uS3i_j ^jjbP L^l Ji iUd! >^Ji 
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l iiU-1 &Jla *(^-hL11 ^jS}\ JL^*tJU ^—iLJl Lj 

^aL&\^\ a**JA\ (jJL*JjJ *^I') Mj £*k~- 

.(16.13 ~Cju} ^ 



1 ^>4 *UiJJ 


Ja>-^i r ../jlaJt ^/!■ w r*j* vi! W^ -u£j' 36) j*-* (9) * * : 15.13 J^-—J' 

Jk* ^_jLiJ»LJ } jSv-iJ ^ 4*^ Jv jkld^ ^ ijq^^dl j-fcjJJt 

^_JaJ^ jLJ*U| JL^ ,jy -U*J,t J?L ^ Ja*-^ ,tiLij J^>r ^w 1 .j>yCU^l J**rb-1 s,y*r 

^jSLlj Jc»U^-#i JuSJ' Ui .(^jJ^-t- Lj^j #4*13) ^*L*V' lS *^\ j uSiJl ju -U*l' ^'jlSl'ji 

.JLjSjl 1 -jA 4jjL*j' d2jail 1 ! $L$j i ^bstk 1 ' aj• t-UJ U>-1J l-AP (jlilaJ'Lj 

CLINICAL CORRELATES 


Stomach abnormalities olijXi 

4 ikyL* ^rjJb ijyijJl Ljup pyloric stenosis Jr^ 

3 %jhj .wjtjJl 4*>"U 3 dJuLfcU 4±J^f jkJl 0*) U a ».H Or j4JJ 

UwaJ JL£ La t L^Jrl aLi-1 ^j' j-il*j -UP oJ-*L 

* 

*Jui* j_} Ji ^ t fUU jjjl Lil5L*i Nj ^\j2\ Uti j Ijj-Li 

4 aJjdJ 3 iS J 0>La^Li]1 V*\ .Lijj Oj^i 

.a^pL* 







tiij JpIj jjt) oJbtfcJJ jowall cU^-V' Jl -U j f jilt ; 16*13 

jlj j-iJl -L>rjJ jilt y^J *j£) ^ Ljii 1 ! ^b«l t dAlib- 

.(^—jUt w>yUJl) tl Slij vW' ^-JJJ 


DUODENUM (giJl) tfyi 

^V l -ia-r 1 ' 1 ^ j^* *j^'j t/*^' u^' Cr 4 ^S^V 1 *7^ o'* J 5 " J^A 

14.13 J^£i)i) jtjl&i Ui- j* Ijl» ■3 jfv>* L*/* ^jvJ 1 i^fU ^ ^ » > S 

o! j>*o C *j f- <Sj^ y^uli j*jJ t*-up -(15*13j 

4**&ja %a y~s* UT^t *jy t< j^b ^juJ' ^ J y_j —it j^i\ *-* jt)ljjjJl tju^ jl 

(17.13j '10.13 O^LiJt) JzJ\ ^yr j* ^\ ^JbM Jt i-jdl iit ^Ip ^JLjl 

t T Ttf , J ^J jt«fcjr oLiaJwaj ^ i3 a ^J' 

^Jju L»-i JyU-JiJl LlfT .^iis£ jbCaJi *-* ^ j \^JaJt J^ts- Lj^I 

j j!>3 wJLSjjj . jl * 3 ^cJU o^Jj t£Ui^fl 

^itj^JaJli (jj jr^' a - ^i t l^is^ j5Luii 

U^/t O* t)*' wIjj 4_o-\J j Iap L* 
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« ijil a l^ail L&li^ j *~ j > ju* ^ ^ j ^ p t g P 



^i*]l Ojjj 4 j 1 j 3 j: i^Ui£ 3*“' j* 3 *uUJ l j7^ ^u-j* JtL»IJj* : 17.13 

<*j> jLLjJi gIjjj 3! 05U£ ^ ^Ju^Lil y .< ->ii 3 ij^jj 



— JS-^ 


(H) jSLiJj (T) LJUaJl Uj-^ ll 4Ui J t £J*Jl J^ 1 w£*jJr1 * 18.13 J^-^ 

,VB 


^Ipj i ^—-Jltli j^^Ji J*>bt 3 ^jljJk>- j jjL^j 4 aI jl^J 

jli" li (^^ U8.13 3JlS^ ajcy-^i &/* -Uj ***JW *oU Jb- ^ 
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JU sJb^**Jb ^ J3*j jfcJj ,JV' Ob^tJU ^1 

.{14.13 J^uJ') jyb^rOJi <y* 

LIVER AND GALLBLADDER %JjA \j i£l\ 

AjIqj* ja outgrowth oLlii ^1 p wJUSl ^ Jua^ J JJ&S\ ^ ^fisb 
UU JL .(15.13^ 14.13 JIlSLiJ!) ^uSfl JiJS *^0)1 *1+31 -up ^Ul pS 1 ' 
±52 *P(^£ju£3l jl ^JL^sJl 

^>*11 ^***^jl 4-fljjpu-ji Oh jO^I ^1 j fA ~ » i i Jk ^l 

ju;^t ( y*hU jly^b *x£]i iyj~\ J*z »J U~ij .(15.13^ 14.13 O^JtJl) 
.Bile duct ius dJJ-u ^3l oyb* 

iUiib gallbladder *j\J>\ c^lyV 1 l*i* j* t 0y-^J' $U* *i»b.y iLb Ch’U'I 

a-ijjSfl *jl+JiJl JU-i ^yx .(15.13 jSLtJl) systic duct kjl^il 

Ji *ju£ji JlLi jjLuy .4 jJl^J^ sinusoid ^ULJo p^bu <.b) 

L^j t <j^yuaJt o'yaJi SJlkr (liver cells kxS3l b*)bM) Parenchyma 

fwSfl y t fUJl Jl U^Uj ,pJdJ fcj&l b^l jsjsj 

.y>yc-Al yrbJJ 

v rb LJ3 Ai*5^L y>yfcl^il y-li-l ijJL^Jl b*)bLl b>JuP 

yb/}|1 ^yl'j ~u£3l L y>yi*~il y-UJj jl t ^UJl <—*yM 

Wyll OJJ-b t \JUUp ?^*aj ylVVl ^—jaJl jUJrU x^jl Oy Uj 

^*L*S^ yd' Oh b* ^Ulajl JUaj^i U> J y&jLjj J^bjJlj 

.(15.13 SJUil JI^ ^b OUyuj 

a^Ja-w- ^jbb? JL^J^ ^C>Sfl ybj/ 

—li y^LLi ^*aj ^-li ^Ip $Jl» j -Jb^ll (B 15.13 

yjJ^ t 5iUlSj Ja^jki* wiJb jj 

'yj ^l..a,:,.^U £* yX£ ^JLp J^So JlSnJI ^ a ** 1 ^ 
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*{15,13 J* bare area kjUJl iflkd^ t Ulk^ JlildJU 

JLpj 4 *Ulh 3 p—Jr' ^jj ^ %10 Jly*- Ojj ^ 4 i 

ilU$i .sinusoid oQuJ^ Sjc-£J' aUp^II Jl Uj*r j! ^Jl dUi jt ja J\ 

\i%*- j .ij b^>» ) j^* Qjfrr*' ^ftSwi 1 *Lfc Jb«lP 

aJLpUJ! £*rl ^Jj <JW j^34 

* 

«;}£* ijs*^ jji- a^* ysj t j*j"^' J^'a SLJ- 1 *>* jijs^Vl Wj- 11 

.j^-Jrl J^lS* jjj lajii %5 X‘.UP -LjSOl jjj iLj ,#jV jJl XA f-UJ 
L..UP ,L,!y»j (12) «S/' <J 1-XJ -X^*U l£ 1>La i)U*j 

o,:.^l AjJy iLiJlj la*b- ui iijtjll SLiJlj 5/^Ll oJlT tlj X.jSi 1 VfcU iUL-j. 
ji dib J->U *I>^U X^-j (15.13 j£i]l) tlyUJl #ui y£±l c-L&l iLill Jl 

*_ ;-'j t --3 ?- ' j jJLjl >\y£- JX-L dJliJO C»WJ J .^^*11 ^0*11 ^U*.' J'l Jpi-ji 

^1 yey L^ij-XJ *tjinflJl SLi ^U^-L* j 

j 21.13 ^l) £*-**J' ^lyu^H sLi V kllJj i j1p frLij . 

.(22.13 

Ja&JI ^>11 |JaUtf 

Molecular regulation of liver Induction 

jjl*i UJj x-P-jJl aXII oL> jf- *Xli ^*11 ^ ^Ut joSfl -iJltf. 

1 g >i .li Ajffl—. *y t ^ -.■■■ '' j ./3 > 0 0^ 5 

nutochord ijJ'-—-'i/j ,(^*'3*'^' Jab^t dili J U. 

y? ^LLJjxJ.> 4jJL-^J l J cjliuili ^Jub (19,13 

\ ^W dWbj (°V* bfc;>i ^-dl (FGFs) j-J' 

-L^J jJl AjJuiJl oLJrb -UP ^IiJ ^ytJL! -Ul-^ 

3 iyd-\ (^LwXuJ^ oX* LLL^j ■»ii ^Lu^-i aAi* J^*l*Jt 

; t hi <JUp ^jb ji r hj\jku Lj^AjL' >s j\j* ajjl^I 
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HNF4, HNF3 4*J^ *J>Jj h } yi\ JAp 



pV» jJUul *U ^^if t wJiJi j£jj : 19,13 j£-U' 

t>jyL oLca-J^ 9j~uJ' aJufc O' jUUl 

jr* (FGF) ^ y J* 1 ^ j'ti-J! vJ .notochord 4jP *UaJ' t jd^' 

twJjj , JlwO' pLc ^J-j j 4 jJlJ^J' <>'L U J |I I ^Jl?u OJ-SJLjj ; *U la^j gjjjt ^—Jd\ J al» 

L> y£~ jXl j*r Jr* 9 ^J*L* OjLi^ ^*5" Q m ...^J 4~J2 j 'J^LLfeftj' O' ^jU' 'Jl* 

.(iilT) ia-o^ O' j^U *iUj 

CLINICAL CORRELATES 4-jji>- 

Liver and Gallbladder Abnormalities 3**s^' OtijiJi 
LiUS?J ij*X^ JL^Jl i ja*^Ju cj 

? T 4 JU- ^lpj .4-J^jP^I Silpj a*jL^ o'Vb- (20.13 

* 

J3 J* ^ J-XiJ ^is aim a*J& j* ,3<j bji L*L& 

(20.13 J^J') recanu lization ^— &i\ l^\ J l^Jli v_JLa!l jjW' *1^y* 

j extrahepatic biliary atresia -*-&' jr jb^ ‘/J 1 >*** j 1 -) r* v*^' '•** j| 
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t JuSsJ* c^yy^ ijyjt b/yb*-aii ^ J?. j-*j 15000/1 

^»£-C V"^_? (^y^*) ^Jb* 5jb ,*44-0 %20-15 0L> 

j ^2lL* ^ , ju£^ ^ jj ^ jX*-l (l b* jy^L 

^■va^JI ^-ai j JU^Jl J>b ijiyLah abiJl Jn—? j 4 A^l; JLSJl ^pW3 

100,000/1) j^Ui 3ybiJi 'A* intrahepetie biliary duct atresia and hypoplasia 

\jL~j> JL>-lJ L* aolp 4I*f A-Xi ( yP JLi wJ'la 4 )/jji ^y* 

* * 
i biijf UJL- 



^ *j> 

jjjp ijjbv.^ jJsiJlj sjijll sw-y t'yLjaj' sbi cb*>' , 1 -20,13 


PANCREAS o-Ljj^' 

£tA*JJ 4jJfsbjl AjUoJ^ jlpjpj ju>P y A£>L*y> ^b 

OySy j ^b*^ (21*13 

J! jjJb L*JiiP ,(21,13 ^yu^l obi L* ^—tbkJl 

4J&LJL* a4j^J aj L>lj4^ ^ ibla Jl ^**bp-pjdl ,C wS* j>- ^ 

£-*&yuJ ^—jLbJk ypjJl Vb 5—^ -(21,13 eiyLoji abi *— 

Ayji yd3 p->*iL ,(22,13 ^ 
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Oaj U-Jj (w 22.I3 jSsjJ^) —iUaJlj ^^Vfc^jjl 

^ J-Uic ,^1. ^j> ^JjuJ' £^Jrlj ^-/t■*■'> JbiaJt 

c^r* (^jj-MjJJ —1) 5U5ll j£-^ ^ — 11 ^4^' <J* 

(w22J3 j£ill) v^' V-Li ^ «UaJv J*LS"j v 1 ^ V-lij&*Jl iliffl ^UJi 



*(f > 7 ^j£) f (35) v* <({•-* 5 Uij*i) fja (30) J pic J*~'y* -2L13 

J j>- ^aI=UJ -u. U> il^ <*W' j ^JUkJi ^J\ ^jji! 

ftUb 



^UUi ^b/Jl ^ ir J\ j* ^LJ\ fyJtS jAifid* -T :22,13 j£il< 

a^L^^LJ 1 flUill J>-JJ oljiill ,^1 ^-L ji-Jl ^jeJb 

t*JLP) AjU?')’! *-^b*LL*)t b*JL^ XS* *1 yLaJ' iUi iii^/. Tti*Jl Jl ^Jl 

t a.^ jL-M -UP saaJ! Jj ^J>jJ 


ojjt^> aU ^1 p ^JLj j' aJI j^JaJl A~*b^£jJl abJiJl ^ ^—;CJ' *>i ^ of Ui 
iLi u i_Jjjl w>lj^J< ilu)l U' .(^y— ijjjaiLii) i-iLie^|! sUd]l ^ 
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L»jup) ahllh Ljj J§ \jl* ?vbd^ j^A^-JU# ,*1yL^Jl 

%10 (J'J fUJ'iM 3 Cji^uJi 4PJ-tiJ .ijbwiJl 4*JbU ^£5j-4 J JU*^ (Uj^y 

.aJLusS^ APj^Jrl ja Z*.* 3j ^t-4 

0**.uJl ^L ^oL* Jj* ^^Jr 11 aliyP-1 w_)UJl ^ 3 

.Lj jAj J3 ji)jh*bSft j\ y[ i~U-j .^Aj j ^ ;tU ^**b 

^L>S/' b^ALl ^y* ^yU^yt*j jP-lS"jJiJU a jyll b^ib! ^*Luj ^jJLLiS'j 

< ^^bpLiaJi ^wy.^.jl jw-byCiJl jjApj^Jb jA- 3^ 1 ! g£Ja^yll 

{jJjjSailt oUil ^JJj>^fl ^bLull 

MOLECULAR REGULATION OF PANCREAS DEVELOPMENT 

TGF - aL'U j* activin (FGF) ^jji* jl 

^L-*a>Ju *yfcl ^ S//// 0b>^*5Lj notochord ***^ y> (/? 

<^bPDX jytl jy*j OLi j ,<y^4*Ul ^ ^byLJl 

" # 

,4iJj pJa^Aj iijA)J>*sJ\ tUj ll jd?1 s5^J I jlb^l AijUjdl 

^*Jl jl j* ^p jit t /mitcrartzc anrf duodenal homeobox 1 (PDX) gene 

obuA-' grjj jit*J ( «^*j ^ 4—ij ^bcli aU?-l J$ ^Jl«iil ^-Sr* 

^ Ji i * iJ £^\ 4 IL 1 vy tfiJl y* PA^4 j PAXrf (^y^i) jli*^ AtfUdi 

t (jyb^yl»j^) b^Pj t (jfjj**jf) b-J b^U- £^aJ ^jwir' ^Lj ^—Ji b^bLl ji 

fl«L>-^ PAX6 jJs^ jfr^c) ,*-^3^ ^ tII jJUj ^ n -_; 4r~ : --h JjJiPj WP bjA^^j 

.(0 jp\T y^) uli b^ ^aj 

CLINICAL CORRELATES ^jdj^ 
Pancreatic Abnormalities 

jljjJbj SJliA Jj jL*j>Jb jy j^> ^— jUiaJ^ iwijJ^ 

jy j^-^ T '' y 5- ^ ,-^pjJ^ ^bL-i Uj>yJ 
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^ y^L^j J^i\ {+~*a jt t UL>-l ojL-w* JyJs> ^—SUkJl p-pjsil 

# 

.jJj ^!>uJ' jSnJOJ ^JJJUji t ^*b j .5oj' --_■_/ li?L£ 3jlj4 oJ-& ^eJlxJI ?t i-,^j . i j r ~5^biil 

.(23.13 annular pancreas A*flbU 

111> i tJw’r 4 J v' 1 " -rSv-^ . 4_J L*L OlfcCw*ol ■ ■.-■-. ? ^* u bj* - 1 ' i * +t3 > 

4-^lUl 4jLg-Ji ja JjuJlI iikil ^ fj\ j accessory pancreatic tissue JU>! 

jtJj jj &U*il 3 j' ajjj l£ 

.Li'i ^b j5u-U b*' yJo' ■ J *~ 


j., .y 



*jnji jfl s§L«yi U4jj£j*9 »liaA 


Ul*-t ^ili U .gull J_P- UU- jkjjj OtkJl ^jScJ' ;23.13 JiU)l 

^0*; O-f jJbL 


Midgut JaOjUIl yX*!! 

j'oJrl baJbc* k *^jL** 1 (5) ja*j Jry** JUP yAl 
*\ Alii dUfill is ^jP ij±j \—^ 

$.1yU<aJl »U# Ja~* yd' 1 ju-j *(15.13 j L13 

ka ^ jc~S\ jjJ jiJ' jf 0%JUj! ^j*jA -Up ^j^kj (15.13 aJU!' -Up 

JSvOJ') jJbJl Obj^Jb J^IS" ^Lp Jst^yd! oJd' 

*(24.13 
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aj^aJ^ ajj^I j^iaj ( fiUJl j> ^jLJi Jl : 24,13 

tJa**jil ^*il ^Jjd/ IJL* jj £ ^jyjl—Ai jl^JJSAL? 

•si 1 -^ 1 t^J^' lS*^J i/*^ 1 <j*^* ^VTjjd 



i ^LjL-il jb—jl» J*~“) ■■*'Jj*^' J-j *?J^' •' *25.13 J^""^ 

Aj yell ojydl '^4^* t(^) ^Sa^*U AjLL* yau-* * w> wjIap &W 4 ,*4— ( ojytll 

,^jAp Lj^f^ ^ljUJ^ ijjj^J Jl)'' ji^ ,^LJl sJjlif 1 ] 80 Aaj aJjV^ 

A 

kfk S J>' J 5 ^ IjJj JjUaJlj Jal-jll' JM £*li 

, J ~£i\ ^ C jii, JUaJl 4^i JLP ;jyJl ^ .(25.13; 24.13 .K&iJl) 5J;S' 




JfcuaJ fJc> 36C 



JJt jS\)\ JjUJt) L >• ^jU-t 8 ,-i JO* ju» ir 1 ' j«U S? A 1 ’ : 26.13 jSuil 

°90 —3' w'*^ ^ t tL/l iJLijJl 3 j jjJ 3 yd' .Jdjilj *L>Jji^ (pj (35) 
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aJjS/ 1 ajyd^ 4$^iJ ^LgJ^JjlUlUj Jal-^ll^ ^ii' tU j,~*JJ 

JP ^1 ^p^Jl C jsi. JUS ^ l^uS JUP ijyjl ^ ,(25.13j 24.13 J*£sJt) 

i< — i!' Sj^r*^ i,s*“ 1 ^' j*li.j (24.13 J^iJl) iUj-iflJl aIA' 5Ua1i ji)» 

* 

Cf J*-*' ^—Jjjl w3 Jai\ j** <pJUaJlj l/ 4 

jj’xiliJljj t JLpl .rl Si UjJjjjJ^Jj ^AiIaU^ 


PHYSIOLOGICAL HERNIATION ^j^l $&N\ 

jj i L^> ^jW Jj ££ J^UaJL ApjV^ frL^ J**iJ 

0^ jv^y yw^ b*J* /JaJl *jj>- ^**aj K JL^Jl ^JLCj j»**J^ jmiJjU 

wP * ^lji J^' us^* ^ 

,(26.13 j£-^) Physiological umbilical herniation (^jJjdj-ill s^J^' J 5 *!') frlp ^' 

ROTATION OF THE MIDGUT JaL yUl ^ J j>> 

Oljjr^' aI^LIj jj^ J y>~ 3UjJ^|fl 4 j SjyJl J J JlJ _J^^aJ 1 ! L&jjC jy>l^l!h 

fj *£jh Oljj-iJl Jj&Lij ^ l^Jj Ujjifr (25.13 ^&jL*il 

.(25.13j 24.13 O'^LlJ^) -Of ^ °270 £*3 .apLJi Mj Up 

^j,aH bJlP a* ^JUaJl t5Lljj jAjLjJU 1 Ajj>aaI JljjjJl 

*j V Lgj5^J aJoJLaJ^ Jjt ibjj *2JJ35^ .(26.13 Aililil 

yjl J*^- AiUbJ (°90 JbiJ^h JljjjJl 

.(27.13 (^4^ °180) jkJl ^ Jl 5,^11 

•CJW ^ J ^ u J! ^ MUt 0 180 —1^ Dijji j ( JUi-y tUjl 

^ t (T) ^ aJ^Lii^ U^i; —ij ^ '^ r ^^—Jjj^Y ^ 

^ lit, JL^il JjLLj^ LjJUdJ 1 ,, (//) Jiuij ^.^L-Jtj ^.....i r^ j\>X^r jLdJC^l 

A C-i^' 'i> ^ fjJJ Aj^ ^jAi ^JJ' JlS^JJ jj-SJl Ja>*il (U) ^ ^*bl J&u 

jJ Jl-SsJ' j» i^JLttJl wIjh^ 1 ! jf Ja^'i/ .^Tj;U Jajil ^LJLJ j^j.jjjlj 
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^UL- - i^UJi °270 Ui \ J} > ju* <^*1! ^^0) ^-U ,T :27.13 

(T) —S AjUj jk^A .w> J* jJlS r ' t_£ykJl £ )\ ^ l£jjA’ 1 ^jJ' £*j*} (5y^ 

J*S l \ J ' * j w-va: j^Sf' C^' ^1 ^'^4^ j <J y^'j 

■oW^ 

RETRACTION OF HERNIATED LOOPS <3iiLJ jy jJI g- 

J*)^ ^jJaJl <—ij>- ^ oyill yJl I*JLj 

. Alt—' oji^Jli ^Jujt ijl -X^L*j ^jU 1 4 ^Lb iijy* jsP v yr ^ ^Jl& ^jP jjlH 

yrjft 1-ijfc S^*L& ljly>f l^*-^ ^jlaJi 4 Jk^Jl j£ £*4yj 

i^—' tj ,jW' Jl £*ji lS-*J' Jj^' r 6 ,^‘Mt JA s ^—itjJl sj(Jr' 

L>ijJJ Ijj* 1 -' inflpljJl (_Jj*Jl yu-J t (127.13 twjlJrl j 

Jy ^ jii aj t^jUl cecal bud ^1 -Oi*J' y yti yf 

y> t SJjV' iij"i' ej^ 1 J> ^J J^LiJt £**> J^-i y u r^'—J 1 
y.V' ^yJ' J ^*>* .y*)' Ji t^jJ' j-* «y 

i-tt>> •>>-' o~* J! J>. U j- j (' 27.13 jSLlJl) i yL, y-V> Ji-l 
■JaJ' t 4j>- ^JT'i/l l J L>-1 Ajlill j ■XS'UaI^ Ijws'j t ^ JI 
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4 p-jf-jyU Ajw^LiJl ijLgjJi ,(^>27.13 

.(28.13 J^J') appendix SJJ'jJ' ** 



JlIj .£ .^Ui 8 .v .^Ut 7 .T .lejjjJl ijLJt^lj »L_c ^ gts. J»ly :28.I3 jSLiJ' 

J_j5m 1§JW5jj jli Jjj; J^lai aJtfljJl lij 

t jAlt wil^ jf a, *jU * . /J ^lll 1.2^ ^ 

retrocecal retrocolic (29.13 J^-iJi) J'>J' 



k3 ^Ji^* a a i T> «ll y^‘ ;29.13 jXpiJ' 

.cAIUU^ %50 


MESENTERIES OF THE INTESTINAL LOOPS Aj^' ^ j» 1\ j^jL— 

( mesentery proper *~ 0 yai ».Ii JjjLJ. 1 ijyJ' J'j—* ^-aJ^ 






^ yjjll wijJaJ'l U>-UP , ^i.^ij j frW A,A.* P O'VJU) 

L*U* Jj^>* fl 1ft ll ^jL-J*! jl* w3^?r ^v* V* J ^ r ^ 

U-J *. /^ ja OjJ | j^* (JjUjlj J*pL*aJl O^j^r 1 ! *-L^ *(24.13 .^£^1*31 

Jmjj ,(30.13 ^_JaJi jlJlirl (jLL^ ^1 p U^Laj^L*^ JajcJaJj ,Juj 

^ ^ ^Ip ^aJLp J JjLl^ apUoJ^ j 

L^ijjU*j:. Lg-u JT *iiui£ ^ u-J^ jjJ jmSJv^ 4 j_jpS0 aJU—!' ^LgJ^ ^LJ JL>- 

.(^30,13 j£^) S>1 




g; jJit isy^ ,jf JU* 

V* ' ■ 1 'rt a 

J^3 


jjljD Jj— 
JH- ji * n i l 


jAs** ^>— 


^ j*^ *-*-* 3j^“ 

jjufi Js^ £- ^-4i- 
L£jyi 

t* U*ji. ^ Jjjii 


UaJi, j jJ, yj j— 

jM f 




L«jyi 


isyi j ^ 


jjUr 






^ i^yJ Jljrt* 
J^jJ> £- UuU 




'UVfcU J jijil j 1 >—* 


(*pb^ jkli') ->^ 1 v^ (V) J l-aKi- i a—«uj (T) £* Jo^a ;30«13 

A-* jL^alVl ia^^j .^ii^i ^—JfcaJ jUj-i 3 4Jl jP jJa^ ^jL-ll ^ ^ 

.lib jijUil 

ujiU ^iJiM jUJ? 1 *-* p^dLj jjJ^ijl jJ 

i-jJlJl ^jA j ^JU-aJl _Saj>- JlUT ^ ih.s^' 4-^sJ (13,13 

.(^30J3^l5oJ^) . JjU -JuJaJi A-dl J) j^uJi j^j^J 

J^J4jil%^i 4jijj! 3 Ji-ijliU' ^**jUdaJ^ ^ j*}\ jjjLj L«' ' 

ii ^ftlii-i ^jlpL^JI j*—* Ujlp (121.13 jlpL^J^ 
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^_dl **>*LJl ^v* JLlC JuJjt jUaJl Ja^ ^jlp L^ad 4*iiLil^ ^*uUaJ' yJl ^jl*%^* J^i 

jSLiJl) ^4 jUUI Jl JlilaJ! J^h (jtijJ') S UJ^l UJL^- 


.(w.30,13 



JUi'Vl Jju jJaJl Jj ^^ ^J-Si hJ* *T *31.13 ji-iJ' 

4 JjJaa-J^ Jliwb h^Ua> -AJj. ,*aJj -AlP <JSJLi . MpJ .^JUJU aliuM 1 <> jjJj .^ST Jjj 

. *" 

w t> a^U Jl *jW' p* jJeJl Jpr J] C~**>j i Jjdi 

> » 

1l jL-J^ ^la* j j^- 1 ^~*J' Lk^i 4 jj-.J l iljJJ .^i-X.Vu jtty ^ ^.Jl j #j—J' 

CLINICAL CORRELATES itfelfr 

Abnormalities of the Mesenteries JjjI— i' OlijAi 

Jl <<J4 1 JL-) .U XVt 4j j?t- ijUt t *UJj JLf'UaJ^ ^adL 
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A*0a*^ ^Lp ^LCaJh ^—JaJl j! jJO 

j£oJ' < Mobile cecum i/w O^jUl J'^ *Uj 

0 

'■JLfc ^JXI .*-+ 3 JlpUaJl 0 jJjaJ' <3',15^ J^~ 

, # 
j**Y* Volvulus Juiil ^ t( ^fcJJ aiLir oir^ X>jJl£ £-*_J 

jj ^jL-v*Jj ^llJl j>P OU 4 AjLX* , O^y^'j 

t XpL*aJl J ^jk Jt ij! j*~u* ^Jd*- jt'jj w >^alp O' 

. J^jaSi J\ j— * Jed*- jXd' ^il j* *1^' ^ retrocolic hernia oy^D' 

Body wall Defects jJaJ' s->j~£ 

j>p vJaj *Li^ JU*i jloa^r 31*13 j5LtJi) Omphalocele ;^yj' 

aXtil jt j)a.i*!K AAJJlil £,bt*S!' d JlJxjl J^JtJ j 1 ! t AJt*-^l3j 4 j jJS 

s) J*^J J* 1-i> w?' * 1 -(^LJb ilL^ JjSsJj ^jl J*\ y jL>daJ' j\ 

.^rOfl*! 1 ! P ^J* $/aJ' f-UO ^-3*Jhlj^j-jill AlUX' J$ fr 

oLajiJuj ^ 9&25 w^Uiyj JIp JAa£. ^*31^ ^ 10.000/2.5 xlp aj^*0' 4JLa)I J^a>- 

# 

Jl^ Oif. X*^rj %40 ^— *v a *J l wJw*^-P jj %50 AjJLflJ i eXJL* 

.•Uw? 4 j ^i aa-jL a-0 1 ^ ■i-7> 

xJaj JUaJI y> (jr3LI3 j5xJ') Gastnischisis 

^yuS r ' 3 fly— Jl ^yLJl ^3^Jr\ j] oJP^L^ jl'l*' 

^jj aJL^-I 3 L>^ 4^ w*A*-^ A*>-U T 3jLp 

^/L«U l4*b jxZj frU^St j\ jSOr.j t ^iljl jl 3LLaJ\j dUaJt^> fLto-'V' j j5C 

Jja^ ^l^jj ^,53 t a^j 10.000/1 xp jkJ' JLLt^ X»x4 .^yCU' 

yAjiLL^t (Jj Ixa O' t oLLt!l L*^% r 

ibJjpP j' Aaw3 *XXj *V ^aL^-' ^ ilrT y ^LaXj^ jli 4 Aj y“*“' Ai -XJ 

0 4 j S * 

4j^*jJ! a3Lp^ 0'jj^) jLiJ'yi LlJ' JxA*i 1JJ tL ^^1 

alijJ k£*P O' 
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■«— & 



V^» <Ujj 


J" 



*-$& -V ■ (>' ^>) t' ^ 3Uj ' CJ* i 1 J 5 ^ ffj - T ^ ^ W 3113 J£jJi 

.lj —llj giftiDl 4*1 JyU ^Uaj ^ .aLsM ikjjYL; j^j o^Lil o^j*1^' 


Vitelline Duct Abnormalities 4*£l SLaJ' jJJj 

j- 4 L**%4 Jl 2 vM SLuJ' ^ 

^ilUUi ^j^Ji j\ Meckel's d i verticu I un, ileal diverticulum j£-* nJj ^ ^UJJl 

* 

»l «-*l i L* yu p-** 60-40 3 xj *eJ :AJUk ^up *(T32«13 J^-^J') 

,^>1 i£\ a^Lp j Yj t ^iJUJJl J Jij^vJL! SJLfUil JuP ^^ij'UJJl 

s - '■ v " ~ '* l ■-^■^ 1 a~j?\j£- *\ Jl^Ia - t . j .s. ^ ,-l p l*-^*P 

JiLj" <L^ aLlll lwLi» Jljp^mlj ^ > jl w-$jj .7- jjJ 

j 1 enterocystoma *u*-—^ -— * - «j 1 *> ■■> 

,yulaji jli4 Vs^' 1 JM“' cJlT li_j (^32.13 jSliJl) vitelline cyst S^l 

iliJi jp .■f-sw-jj ( #ij-U-~* ^ ; ./iTj oLlil JojI j-iJ' J' JjjaaI 0 >j 

.uy w uiT y* <£Jl- &M susJi yj t <jjA j .JuiiYi y ju^V' 

if-^L J^JLiJt iAjS jkj % J)j a \ YL^aJ' ,2 JLJjIj 

>iiJj -up jSlfj (^32.13 J^-iJ 1 ) vitelline fistula j' umbilical fistula 

-U p o' 


Gut Rotation Defects ^1' <j'jy5 

yip^J (volvulus jLiiV') Jl^iV iiJji ji 

.ipLJt wjUp °270 Si^-Jl =JU-^ ^ iJjS/1 !u^ii ijj*!l jjjj 

^ JjJjliJ' jU JfiLai °90 < aLj 






^abUf Juipj! fJc. 368 


J^' J* 3 J*r^' *>* ^—^\ 

jJJj +*- jJj-^ 'je^' ^j*j ^—J' ±£ t (L33.13 

left sided colon J 3jJ j3l *JU- 

Ujup Reversed rotation of intestinal loop 4 jja1i 

3 i^> jZ*£' L.V! ^JlLP- ^9jjLU-Jk^ ij^J jjJl jJ*. . 4pU w^jLiP m °90 ajiyiiJl 

.(^jJUJi ^LjLJj jLj-tJi _ai>- (*—>33.13 ^5^3^ ijJLtJ' ijut 

Duplications of intestinal loop and cysts £'j3)1 

t ^iJLiUl 4J-U Jj Apr y t* J v-JJ_jia Jj w'-L*: Jl 

# 

ajLp ^Jp\ i. jyu? aL jis 4 ju 33 Li jJp Ji^ ^jSs-C. C_....^ 

Jl* \S *->^p L4 j^L^li %33 t $LJ-l J*)b^ 

Ji L^Ji a-* jfri L$~~- JJ -*dy*3l ^LSJlj (t ^ilsU jJ*Jt JU-iJlj t JJ J^\ £■ 

<jC*JJ 3L£ yl^J LtjJ 



V*- 11 iS A3 4 jM ^ *-JLM J j^ ill -5 lJjV' iij*k aJ^-JU SU iijjp .T : 33,13 jSLiJl 
£* °90 *JjV' ij^ - V vU- j+pS'I ^ijLaJJl 4 jn^Sf' t-J 

.milSI wiu^ yt:—U jy^ii' jii *^L—Jl yjUf 

Gut Atresias and stenoses AJlinaJj ^*1' JjJj 
bJ^i j 1 ^ «3a*^ wiJl4j <->-U j old,ja^llj 3jJjJl s— j-U^ 

Lilli • a ,— r sj t jjJjiSl j I 4 -J* J*JU5' ^ 
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^pAJj ^ ■■ ■ ■ w Llt^H J5 *3^^ w*«fc>- Lc.j j 1500/1) 

- # 

^Jiji #L4b_) ^Jup bI*Al ^UJl jj* '#-bj (18.13 J^LlJi) Recanulization v'j 

. vascular accidents XJ \t£\ \ ryA> (UJ3) 

4 Ajjh*J 1 jyLaJljj ^JoJl g.y** ^jP 

Oj . *J ^yJj ^v» **>-U jl 4 j j^jJl jlxJ t ^JllJJ j^ 1 ^ij^jPj 

jSLiJt) ^aJ %20 J& o^bU dj^ y %50 J a*?-Is 

^P a*1*AJ' J-^iAj ^*»j w^bnj- ^ .Lfcj^P %20 3 (w-'J *'34.13 

a-Lft %|0 d.dJjtiil ij ola.-A ttU (^34J3 ^y* dj^x*^ 

Apple peel ijJj jSj .{->34J3 j£-iJl) U*i* j£J %5 J** ,vj-J' 

Wj ^UaJ* j jjjJt -*$yj\ j* %10 atresia 

(35.13 4*^jUiw* AjpAj kJi^ 5 * - k„i.**.1^ Jxi ^LAii 

> I Lk^ 1^ J Lh^J ^ -i - * * ' ^ i 3j& ^ I l L ^J l ^ -* iA ^11 Alt' 



( o^! ^ %50 ^ j^\ A ttjo^ yrti *j-U * jy> ;34-13 jSltli 

<*_-—-*{ l$-*jajt* wjiJj^ .wj'jJkM ^ %5 j ^Jl>^ Dj ill*- ( jij | %20 C* B 

(Cj Bj? A) 3 y ^ ^lAS"^ pjp ^ .; ■ ■, ■ « ■! ^ jJ lp 

*-bAj %5 J (D) s^U-JiiJ l j oNU-i j-* %95 j 



UfiiaJ fk- 37 Q 


Hindgut 1 i yu^\ 

^ wJl j JjtJl j jJj-4 J'_j yc~~ll j> LiJill y* 1 jll 

^i*U ^J^L-Jli ^oS r l j£j^„ sIJUJlS"^ ^jJl aLaJl y* gf JjJ' j t , m a;..*Uj 

.(14 y*j') J‘=^'V^ 4jlUJ^ 



^Uai't jJr' JyJ j> %ID pJl-aJl J$ 4 ^Jj4 ^Xt}\ l Jj"j :35-13 

t y* <Ju Jy- .^^adU yiit j,* 

4-^-SLilt fcjj ( j jOil JA 4-al»-' 4-9-Ul J^j^ 1 J-* ft jJrl 

>f» V-LJ 1 Si ft'-*—J' primitive anorectal canal 3-3 jSf' i-*-ii-A' 

«—«j Jjjit (^36.13) J^LiJ) primitive urogenital sinus Jj j' ^- j '^J' 

ftjii ^la—il ysllajl j JLjoJl sJj- „UP ^zk* • j-’;' t—j^ar ya 

cloaca! membrane ^j-Ul jilia yalk!' (CiVlj yU' ^sf 1 Oy ->J-' '-U 

urorectal ^ ■ j i r .. . .. ^ y* y* (36.13 

joV^ ^Lojl ^y* y-UU iJift sULj' jv U aj-UI ^U*i; septum 

Ujup (36.13j 12.13 jy&M\) *U~Jb ±*£\j y-XU J*k it J^.jdl 

4 -j y w* yiJ ^_J\J JjJ 1 ! ojji jli _JJl^ ^ 1 ylaJ^ r 1 « j* JU.o j ytjJh 

cLjjJ' ,(D^ B 36.13 ^^^* jL*L*jJ^ yu-jJt ji m ^LIaJi y* 
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^iiiJ-1 t^r' ^ 3 .<Jbo tU Jk>*l j£, <*3r' JUe- i^LJl ;36.13 

^L-LJl ^ 4 ^l*^ * cUalJl a*?* jjJl aLiil 

^SjjJj *LXjJi (a 1,13 J^-"^ 1 ) £* cLiuJU ^L*li _L1~ jdl 

^—JJJl C. 1 jhLzJ^f 1- j \,U jiflUl y>UaJ' ^oSf' ^ wiJj> . JjJ-*U ( ^_jLiflJl jJ-\ ^JJ' 

-*^' 1 ®Ju» ^ l .gJ J a * V t( ^ij|Jdl ^ ji ily»oi 

J*ft ^ sjj^ * Li-jJ' ftda^- k _jJj4 -i»L*Sn ^1 i-L*LiJ' iwjJM JyiaJ 

jxS' *Jt2jL+ . > ^ijjd JlSOJ .^LA—Jt oo»j 

^■i 1 ! i>sii Jjp (d) lSjAJU .v-J ^ li (6) j**i *—*»-L^ 

juikdt (urs> JjJi j*rl^ r —k .us ^Uldl JjJi ^ V^ i—(hg) j*£\ 

0 # 

.(gt) JuL^Ld^ i-jJL^ ^SjJdt ^ _ jJJ' J>Jl JLp (cm) ^ijJtil' sLlSJj' 

J,jJl j>l>' w>^j 04 ^ 4 ii.ij (7> ^*x ^y*ij j\J? ■Lj^dii 3u>-l3l p£- "uaJL* . 1 . .Ji 

* * * 

1 yt#J0 (ao) Ui£ ^ia>*dL aj—d I Jit ^Jdlj (CUV) ^jii' *UjJl L* / UTS ^-.5:.-^ 

— iUiaJ^ ■ a*-«U- i i sjji J^dj .(US) ^dld 1 ! (h^} >-^ 

^ aJJj-^I ii^LliJl SuL^Jl j juL ^ ws^ i^dJl 11 ~ .h^ {^0 

(14 t-rijH jpSaJ'i) ^UgA^ Jtl j4>aJi „^JLSi 










4>&laJl % J& jil ^Jt3J fc *_>L*3 ^ 4 jLA 3 ^ J-^ 

^-b^i ojji (k jyLa U^ .^L-LJl 

V-LJt yl^J ^Uj c^jjJ' 'i> 3j ■{—*j ^r 36.13 J^-iJt) ^—53**^ 

(3-uj) £** ^ J'A^j oLa)! J caudalmost /S^' 

3 j*iJl SLiJi ^—Jiji tjiri tujj .Recanulization 4 JUJ 1 l ^JJ v>-tJ' 

. AjJc^l_J ^ A^r jAi\ ^*3 jr*£*Jl J^ 1 r Ji^ * 4*143^ 4ma^1uh1I t 

^>._^t.. *S\ jL^jJb ^ 3 ji 3 f^S 3 4-*-SUaII ^ja J\ * L*i 

ijr* - ^ 0bj3 c ^1a - * J l jL j,~„ 11 3^3 3_j^*"^ 

JjL^I l Jait-U ^rjJLjl aLiit ^iSall ^oVl 4 -^Uj ^J^Ul 4**-U 
ijjb JUp iJLla^ k*Lj* jA- fljL^t 4Jl^ja~J ajL^JaJt JjL3 ,<Ls*- j3J\ aJUP-Vl 

.JtiU 

CLINICAL CORRELATES C&te 

Hitidgul abnormalities j *}U ^*U s^b 

Jy3 »jj£ Rectoanal atresias and fistulas ^rT j3» Jjjj 

* 

1^*0 3 objJ-i jp ,jf-SUj ^ jJj' SOOt)/1 UUj 4*^^**Jl U^AIvhJ.^ 

* . , # ' 

jl'jt-Mii ^iiiM ^.U^Jdl 3^ bLi * 

\ Jj^j 3 vs*^ blj JJ j^jll ^*13 4>u^ ^ 1 jJ L&j^p 

j! jr*-3 jj ^iJj 3^1* j^SvJ UJj 

# 

^jti^ a-J ij .j &j|Uw? 3jx3! 431^^ u3lS^ (^j ^37.13 

js**'>J'j O^'yl' jW»^' i/i (^37.13 J^iJl) ^ Ji fL*^l Jl ^ji' 

3 ^J J-^J^ 4>tXiJL! ■ iS.'M 4*?r^ 

JJlIJj t <J\jJ' 3 Uj jP ^ajwiJ^ 4ju 13 (a js. : a ^ aJuL*JI 

4-aJi—* Jy^ JuL^ait J>I %50 J>- w-jUaj .Ip^3 ^ 5Ja^^jlil 

'3 3 jjv 4^>-^3 
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(d) J>W j* *>U ^L-t 7ji>^ Jjiil »U j ; 37.I3J^-U' 

jJUj (cm) cUijJ^ .(hg) J^jr^ -UC.JJ (US) ^L^LiJl v*±^ 

^a*ji (nt) J^jl (urs) .y*->U ^1 c^ w*UAl X£j J^iii 

Sjjii v* Jdi-\ ^ ^ >b- ^.uf (7) Olf- JyAil 4J-U .V AoJbM (gt) 

^ O:o^iiJ JU^ w?w^aJl iJl> ^ ■ ■ ..Tj »( <4n £_Jl) *LiJji ^laJj 

^L: wT p Ju J* ,JT > Jje jr*^3 (r^ 1 

JJJ fl-Sf' Jl y*-_^ ,ji e-Li^j^ JjJ^sJJ * jJ^ (►**»“ J 

* # " *» 

i^^Ui UU^ *5"jU .Rccanulization ^—«3' ^ V 5 -y^ 1 i^3)' -£y-^' 

SLiU 
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SjUT fjs- >_.w>Jyij .imperforate anus jr j-iJ 1 J 

.(^37.13 V 5 -ibift ja ii—H j ^—JtJj oJiUl 

3 4j^j*>UI _lL 3 ^ Congenital megacoion 

aganglionic megacolon jy* j' OjJjiJ' jU*- 

^—J' ^JyJi bM^- ^ «U*Jt &J-& .Hirschsprung disease 
J?*!—* ^y t RET 3 olyils °i M j 1 -^ 3l i***^*^ oCiaJl 

j^ j&L i(19 |-fi^ ^iaJ^ ^b^biO a j>*£ <jal5si^ jb*£~ 

j* %80 3 w~*J' -fcaCj aJU 3*** 3 p-Jil —U wjUsijj 

V Ja-aj %20-l0 3 ^L-ajj —1—-3 J jiyi}\ sl^bbl 

bbl %3 3 bb-^A JaIS^ . *-0>/Ji j! 4 <J?yC~J3 4j 

Summary q**!* 

\ju±i U^-i joSf' 3 jbg-i^ \ju£ 

^*Il jjU X+l*i .ia— ydl ^0^1 3 b*bCaJ' olj j fUsJl 

^JjLJdt 1^0 ^ ill j Ja-*-jdl jC^Sf' 3 ^tabill olylill j 

^5^31 ^—JoJl - ^Jl\ ^iaycJi O^bJ' J* hedgehog (SHH) 

(M3 cbUtli 3l ^U-aI 1 ! ^p a j; ^aIi ajlc^ .4jbLuL>*j 

J*^ J* Uii -j*}^ JA\) Al (*— 

e-j^j Jky / jU-^/J^ ^s*^)h foregut ^ U^j 

^-b _U>J' j! 3) ^bJs[ *e3 j A ^aJ li aU ^_al>- ^ ^v» ^_jljJl 

13^/' t^fJJ ^'bj' 3* ^bLlj^ 3*b^ 3 jl4^r'j 

y&) ^ i£jhl\ iyir\ j\S" lij (15.13 J^LiJl) 

jp j^a of 3 3y^' 3 *3^ 31 <^3' 

4jjLgjaJl JL^Jl Jb^ J^biJj ,tt3 J 3^ 3y »ib^< <oL>tI^ A Jp 1 * J J*rbb^ ^Ljpt^ 
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Jl t { 15.13 jft-U-l J^b J| U-jU c~*U jl^jMj 

Jjtj Lgj> SiV^ J-i j%5i xSO^ j y*r ^-Ui <bb*AiLl L^jJj .j^ll 

+PjJl ^-b . Jsu^ jjit J j*UaJl b^b^j jA J b'AjP j (aiVjJl 

^Jbb' ^bj*A£-iJ U J-V v^pjJJ lJI ^— ilpP^Jlj ^—JLkJl 

*U«3 jw- (^LUbU ^L/lJ!) bL^l L^l* OU>1 -M * (22.13 j 21.13 

.<23.13 JS^Jl) *U*ty 

1$jp Uj ^—J' (24,13 J^bJi) aJjS| 1 b^dr^yjt midgut J^JU? 

.jvjijjl y* Jj j*s — jj ,*lyi^ajl aLi JpXt «1 ju <Sj~** ^v* 

yJm Jb^aJl Jp l g 7* * J^P ^Jj| l ^j l l a jpl ^JlJ <JlJLi]l J jJjjijl ^y* 

.J^Ap- 3j^S^ 4p j^j v*Jj , h 4*tfM abui] 1 ! j*P ^ btj^* 

J*>U £»yj .(26.13 jS^iJ') »j t5l=*Jl) sS^~-!' JP Jl ‘■^ 

3^jp jJ.AJ ObJUjJj &-b& w)J l£ U~Ui^ l( ^laJl vj*^r Jl y-^bJi 

bLL t obUJl c^bjJuL]! .(25,13 j£bJl) <pLJ* w^jUp (°270) J^^d' 

L j * */j:l ij t Ul jjaJI* zyMj £< jfiaJl ^jpr jl j Jh^Sj i 4 ^ 1 ' abail 

a * e ^' 

Jl Je —II djljA li ^^UJl wl-iill ^ ftdxJj UjiAt hindgut ji' ,^1 jP LijJ 

^pt oUaJ^ ^j> ^^IdJl Liuj ,1^ aLlJ' ^jA tjA-l 

# 

(.LflUl J.PJLj^j 4-^- illlJlj ijjdil ^jA S^ibb! i^bJl 

aJui ,^i ±£- jijjj __ : b-l) 4^L*V^ 4->-LJ1 i jl 

* 

C-jbjJLiJi jj .^JL^LjJl Jau^^Sl *-* O *Jo- 

Jlj j*X>- ^ J] ij^^ 1 i^Ai^-l 1 4^-bjl ,j 

-(37.13j 63.13 4 , . ^, .i ,T ,tiyjj 

JaJJ JSLIa 


p V/ *J Pa/v/i/zyrfram/t^ j _^2U/ ^ iuV^/ jL/ J 
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j ^jifj^jf -iL& ^-j ^vy ^j**L*ji 

jll J-Ls *bj 0 yC jj tjJUi yy w-*// u tu *^Lz!i j if * 

<JhS^ 2 jl&- * L&j{20) y*^! J&*** JjyyjLi yCy/) ^ r . J,^a /6 jjj^^oLiJf .2 

,^jJ/ U .*UJu iULtj t+jf jMf UL^tSi J*jU J± 

f*—y/ Li* -UP J-i/y/ f-a ty 


4>* 


J^r /jr/ ,-L 


-i*y y?, sjjjji jr yp /-> yy -*** .3 

fj uzJri ujj^* ja l*j . <w>y ^jy v^ yy/ ^^y/ 
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ojjj JtvLt_j 'blj tj *j y^ dJja 

,<*J1jJ| ojJ^jl 4jJl±jl jSLioj to^5%]' V-Jr' ojfuiJl fbjl Ip^Li 
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pronephros ej&\\ aaA^ 

a 

j aJU. 2 AJ oLPj-^>r 10 ^1 7 ^^7 Aj 1 ^ 3 fldxJl A .fl.jL* JUtT 

4 ^yLii^ jlOfUj^sM aJU JiCoJ {2,14 A 1.14 j'&xJLk) aIj^I' Aj-llil 

w^U^aJt j* Jb^li jf JJ nephrotomes aj^S" 

.ftySO^ AjL-L-i ^1p JjbL* l5"" ji J^5 \j ^.^jl jjt r^^***S^ AjL4 


j ■ iU % jpbpV^ 



A . jUS^J' ojL— ii j£-U *LJt J> 4 a1i£ Jj-'y* 3 fi* ^J * 1 — 1 :1*14 

t-ijJrl ^-vl* j*jt]Ji jLisJ'^lj idf>lJ^ S^UaJ' Ji^-V (25) V -L*ji (21) 

* 

mesonephros aJa^jIaII SjlSJI 

* k jh /^4 jJl _k** Ajfl^® jl^Jl Ck jJj ftjlSsJ^ ^IaW 

ij£& JA ijjii\ ^Lji\ Jji tjLJ ,(2J4 j£kJt) <L3) LU!' JLiiJi Jl UUJl a^juiSi 

AjLL* JJj* a-j! Aj^-U a-* j^kJb aJoI-^II 

* 

O^ jg. ftn’lj l Jh* AflS^ k^J jS ^ a1^^w< t A^jhmaJ J jl Jfti i i ^ 

JiLiJ .(T 3 .14 Si 5 ^'^' ju^ glomeruluns a^SJ 1 ^_dl 




379 J+fJ :14 J-*" 


U jBowman's capsule jU_^ *1oa£ i-Xli J_p- oUJi 
;Ui)i Jt j» w—Jl .renal corpuscle 

jU y wolffian duct sui iijyiii iJ'i'daJ' **aUL.I 

.(3.14 } 2,14 mesonephric duct 


yii» jAL-jl wiVl 



^i\ 

(a*ils ijiai'i 




SjKitj U*U ^ _k. j±\ J : 2,14 j£-B 

# * j 

V-Ul 3 ( Lj(JaJ ilLu-jjl Jo—< *dt \JUll AjjJuBj O4_?-Ljt 3 ■ 

k>-V ^ ,A*kL« jJ^ *^31 aJU? aJl5" SjjauJI j 4.;la aJuL3' AjjJlB 

C^L^B . »Akw»jll Uj-'i 1 * i . I .^ aj^ ^ —J' UVjlB A*alB iLiJl 

. tf Uj ^HhAJ -tiP AiX**jJj a vLsJlj AJJ-krf 3 8 j^l^ 1 

# * * * 

^_JUr ^Lp IjB" b^Lk*j 1 j-JaP ^_iUll w a.,/j::* 3 <U-^_ull 3 

vU j p *1^1 liiJt cJlT dj (3.14 jSLiJl) _kiLi 

(3.14 j£-B) urogenital ridge JjJl jjjJaB ^ By- 

^Jl ^BB od 4 a^B> a*jB ol_-B ^iLj 




pip. 3 go 


4 fi- V fM J Jl* i Till 



(5) j**j *ij-Ua]' v^Ui j ^L^Ldi jJi jn^fr *JaJL* .T :3.14 

*ji^' JaJ J .<JL-Ldt SjjJt ^3 jp ~ji JUjtf j .ajo ^*jit aji£jl ,3 ^fj\ j*\ j£«iJ j$l 

<«L*LJ^ ft»Ujl liy<S- . k-J jj/ ^—JaJl jLlaUl Jj LL-lsJt aJjJlj 4 J 2 I. *il 

J JhP (w^JJ a Li jv—J s 4ja—jit A- jJ^O' Ji^V .*ja—*jit l jlSsJt 

SLij $ . »l t) ^L-ld'ii 'jk\ j^kj jti Jy^~ \ *jj-^ -£T .iit^jit i jl£jJ 

-K -(,*4-S l 
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a jl£}\ atij Li: # ^ r -JU!l 4 jL* *> y Ji j 

Jk^J ^iSft J^j>4 J|L>*LiJ J3 b^jLihi! j5*xJl X^x- 

.(396 ^0 ^L.L=Jl jWA-l 

Metanephros :The definitive Kidney S^iSJl iaJIjB 

4 i*JUll jyS^t jf iJuJt o Jl£jl jt dJU)l ^jJt ^4 aJI ^UM f J jfa 
^bJ AjbJajj t (4J4 4JU)l i jAJkJLS Jop^ j&\ y* ajjklt ^*Lijj 

AjjiSsil 3 J-g^rV^ Xf'++*£ tlX . V L*«Uj t^vwjflj 

-<Sj* Si i 

■ jlill £+-j l jJ&Ji *U 


>ua 

jrUsa 
3J*J 

(ON^ ^— 3 ^' 3/£. c^ 4 ***^/i *jIX Jj j jjj ii^L*]i :4.14 

.(Blastema ^jL>) *Jbl! aySd) -k-^d! 

r^J^' (>• ^ Jljji ayiJLS aj^U-1 cj' yAJi collecting system a**i£ 4 iLJr' 

(4.14 s3j44l J,] \jA U ji iia** ji\ ij&\\ 3Li ^yt oLLi ybj •sr-** 

bj- . - JU ^L>w“ A.%^ LaJ^ ajjLX ^3^ *w-J ^ 7^ ^JbJl a 3j^. 

i juj* r ijl n^jJl .(4.14 









3 . V* ■ (6) .'f .A*J^ Sj15kJJ Axjtli-ll oLJ'j <L^ayj^-\ <l£ *5.14 

^*t£^ aJbM-US fjul^l pi ; ■ ; i‘ » iJ jM Ji^V .-kJj . i *,A^L^ (7) .j^ .^OL*Jl f LLi 

# 

i-L* *jLj . ^Jllll OjlSsJl 4j1 *1>-1 ^jjJjJjr' j^aP jt ^-L5"^ IS"" ^jSs^io 

jJJi J 1 ^ JJ (5.14 JSUJI) 0 UJ 1 ^ jSfl jl (12) jt Ji fUi^l 

— iUtSl pi—4 j^)H oL*J ,^*v*li-l ^_ l>- ^JA Jj jJj Ja^-1 J 

iJaj^JJ minor calyces SjJuaJl ^jSOi a!SLl>. t ^lJu cJbJ' JJ-I ja ill; 

2L*Jjilll tL*jJl 3 ^jw"U^ J^rtiJ 4Jt>*lJr1 J JlUiJ tiJJi . Aj U^sJl 1 
ij* \*+~i (^5.14 pytl ^ISJl l4rtS*- 

jj SjyUfiJlj AjjJLSJI k^uji-\j 

Ol™Jl 

* * m 

*jjI& «up iw-J JT ^iaij Excretory' system i£SJU^t 

•06.I4J£aK) metanephric tissue cap 4 JU 1 ij&M j> i wliil 

^ 4 SjCjA-^ J' a j^JjqJI jSvoJ ( ^■■j.r.vlJ ^JajjjLjl 

S w *jA h^ oLJ U^Jb ^ 2*5 ^renal vesicles Sj J^Jl 
S —Si <—*Jr1 4 j j^o ^ ^6.14 JSnJJij 
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nephrons OUyif ^LiL-X ** t oL-Jl a-U JfsJJ .glomeruli j! 

JUjj jJ$3 iJUjl ajI^Ji jSLti .excretory units ^ jAa ^j y 

j£-iJ ,(^m 6* 14 J^-iJl) Bowman's capsule 

a_b*-^1 Jb»y ilkjL^ y* ^a! ^—-Jj j t A*-*Ut4 C^LJl Jj- 1 U-^[LtaJl A^UJ^ 
^ -# 

proximal »UJl tJuiJit j£*iJ Ji v;i^ ^ J*^J' v>ji» .aju-U-' 
^aUJi wiiiii v^ 1 Loop of Henle iliU sj^t jl convoluted tubule 

:t>® ja ^ .(j - —*6.14 j£bJ') distal convoluted tubule 

^4Jl ^_JU-i j^jJl (^) .ipyiil oUb-jJl y* ydl 5Jl3t S_ J l£il Jalydi joS 1 ' 0) 

. AJL^bM iLJrl *2 



ip/!' *jl>-*^up Jb^j ijJJi *-3^1' ^ a jSJ' J ajyl* :6.14 

olyiJl > jaJ» jj A^-SO' jLyh **-*«-J :Jl {yLffl) <L>-L; l^li ..^T (4/j') 

^ULi 

J J^U jly*- ci Jl wUa jy*- J,] oUjJisJt JSkJJ 
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> # t 
^ Jl ,^/M ajr^G <****^J^ jA£ JLrj 4 j fJy?^ ^U>J fJLj ,G5" 

^ yii* Jjr^J jJl^JV yja-» Jy£j , ^ fJtJ 

.UiOP J5 s^by Jbs- J^i *. ;i *> yS^f Ch»U GSsJf yr apL>j]i *Lj! 

SjlSJI ^Loal * bJ V41 

MOLECULAR REGULATION OF KIDNEY DEVELOPMENT 

^ I?** J3 L*jT JUll lJu& j Gl**y* <-tJ-j Jbjl^Jp C^lyll aj^bc 

j 

ajJisJl 4^i,->ylf 4AL>Jjl ^ <Ja*-jill ajJSOl jy ^ JbLf j^jgjl ajb^-L? y Uj ^U/afrNf 

J^k>i Jb*tp jjbj (WT1 yJ) G**ylf .(7.14 Gulf 

^U)J WTI n «? : j jJJ4S" • ^ .ll>4 yaj yG *%Ay* iJU y 

glial- erived neurotrophic CjLiGf j* Ji-Ut ^—r^' (GDVF) J*Ui1 

y t (HGF) hcpatoyte growth factor ^4^1! GjM y factor (GDNF) 

^jJf y: oLJjjJf a-Jj ^G^ylf 4»GdJi GL-y scatter factor cJLGl J-*lP 

MET; .GDNF >V RET jU-T j^Uj (T 7.14 jSCiji) iJbU 

# 

(•jpb*JjGt) ajL^Y yG li y? jJJ-b ji * t 4*JlG GU- y HGF 

a * ^ 

ya-Jt w Ul£ ^y/^P *Ja~*ylJ 4-*>UJl LAjjJj ypljJl ^y?yJj .^jywGl ^yJja b/y 
7-*Ja*U jbG' jmjjJU fibroblast grouth factor-2 (FGF-2) 2-^yLUf 
yjlai yJl ^L-Lp ( 17.14 jSGji) bone morphogenetic protein -7 

^UjJ ^LP *^i GbJt ajjii) 4]^ yltf J} ylSGf 

^^pl jJl iUU- y J l 4hU^ ylj J jP^Ij" . 1VT/ 

fibronectin t Gyr ytf 

Jgj: laminin ^collagen HI collagen I jrcrVy^hj 

,(B 7.14 jSLllf) ajjI^Lj^ 3a-LpUJf A ^_ .a t . TH j jtTy collagen Type IV 

^1 syndecan ^Uy- ^JJ41 

j! Ji L§L^y GL-yii GkiH ^ —illy Exadherin 
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£ 

WNT4j PAX2 Jjl+k J,1 _jd' SlUiii «*kdl oU-i 

.(^7.14 


a 4S11 



^*1* s«iui 


'a-» 0^*^ jit—'_j)A' <it j-*j j-Ui WTI ■' ^Uw oL-*r' :7.I4 ' 

4lkJi HGF GDNF iU-tf" }\s . <<r -Jbi-i ^yi <,u>w-y j» £~Ji 

y -u4 —JU-i ^ , Jlyi y* (METj RET U->U^ *iu-ydl 

js* iiUj sialyii CUi' ySj BMP7j FGF2 yy 4A .oi/B Js- kibCj 

btJUs-1 yl\ <jJji j^ki, —JU-i ^ i^A i BMP7, PAX2 .w t WTl 

eLuJi collagen type IVIV k-Ji j* jorVj£jl £. laminin j4-4 jjUJ 

L^UJd 

CLINICAL CORRELATES 

Rena! Tumors and Defects L f'jj'j V 

5 j**i JUkS/' w.. ; . /\ (^kJi USOl jlk^ Wilm’s tumor _j f jj 

Jj wiiyjiis *Za*X£ . ■ ■< "_ 1 -Ue- 

JlsU w W- Jlp ^.L.j'yb.j oiijJii £. ji jSUj 11P13 ^ WTI 
fjjj ^ oLa->j v-y}' y>Uii ^WAGR syndrome yb 

y ajUj y Denys-Drasn syndrome y^y - wr ~ii k*j'7'* s .>4ij 

•>k> fjJJ *y-} <Sj& jy** 





ja jcJb : agenesis Oj& Renal dysplasias S^lS3l Ji>" 

jj;—Jl J3 aJS%J' y- JbjJl w-jia^ Oy ^_d' Jt 

v* ip 4*^1 &Ju* ^P Jit* «Ll£sJl t aLsU 

J-tijj ^*Ld\j jfjP C^yi aJiP i?U^ 3 ( objJL±Jl 

XiAJ j sJJ* C^jtih jSLtjJ M l4Jj V yilJlj ^—Jl^l 

fXP J^j^-. jt ^fs. jJJ-ASj renal agenesis U$iL*j pxpj jy J£tjt ,_/.’ j oVU-i 

i JSJJ _a_» vil iCiV' ^Jaj _/^ JS_) 3 j—JbA-l J-£tJ ^| 

* i 

y ,^ai t JiVj 10.000/1 j ox^ (^oJlj ji-iUr' J U&i jp- >jip y»Uii .aJUJi 
, J_jJ jUaXib ^—Ji Potter sequence jy SJ'ys* n^j>J\ J* j^J 3 

+ vllaJ 1 ' iii ^ T. r'? »U JjLJ 1 ! illy 

^ ^yLij! J^JtJ c£j^ ***** J V* J5*4 w/l/l^l ^ %85 J5 3J\J4 &JLfc ^j*\ JJ 
s^pyl Jj ii*^ ijult 4 %^di 4y ^S’'j t ^'J\ 3 ^L$i' J 

^ * * J * , 

4jLtJ^ jJUJlj t Ljttf- Lj| ^ ^ j_j t A*JU 

,4-pIo w»liyLtj 

aJjjp C/L«f (8-14 oL*Xil friJbtllj iJSJl f yaJ 

y' ^—*- 5 jjj jl jSu:^ Congenital Cysystic kidny 

dJ>JA^9 S -^2 ^ j^ 1 L*ljhP "fP ^tSoT JULprf |J^ J^~j>T 

J ^-x4 J' Autosomal recessive polycystic Kidney disease (i¥ ^^l^ 

^ yrtT j o lSJ tj dy 1 ^ jy^j 1 j 5000/1 

SJ^Jl j! 4ipL»i5 jj^ 4 J 1 J- y* Jj t5^iSJt J 3 * ^ ^ ^ ^Jl?T ^yjfcjT j0 yLSJ 1 ! 

Autosomd dominant polycystic JjCJI ^X-Jr' y~aJl| OU—SJi sjludl 

jjLJ> y^Jb *i>l__SCji jjjjci' i_l5j' frb J J^XjS Kidney disease 

jl .r^ylt Jj ^ fix' sjlp t_ii..-^jV j jy^j' *Jai J* 

Jit <^j . (iaVy 1000/1 Jl 500/1) UjbA jtfl y X'O ^X-aL' y-^b J^pVI 

jp a LJ y 
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cUli *jl*ll Ol— 32^j£A Jy>T Zj£s J a A :8J4 

,aJJuO i^jL-S" Jj^l*i A A-iS^l J| *Ja_Li .B ^Jutd' 


,(9.14 ^—J\J-t *-£^>11 J*\j\ jUa-tj^i wJU-l ^JtPUaJ 

U^J^j ^ jy j>" aJLlH ij]^]^l 7 T^ ■ w i n 1 * * j 3 - 2 Aljj ( Ul) y L_? jp? j^ jbaJ*j*)L' 

^wai]' v ->ap jpp»_L! o^j o' \j iy j£J * w ^U^ wJL^^ 4 , JT 4-0ijju>- 

t ajjU oNl> J| ^J\j- tcJL^j , £ jUjJ O-t^j 4 S"jZJtiil 

'4* (£9.14 j£-jjt) yl*'^ y j' J-^ 1 Jl J^4 j 'Oo^ 4 j^V' J^vjJ 

L4JU? t ^ dil-t- O j ji JjP 

^2j b»w* L^JU 4 J £*m2j ( 4]a^j 1! a^i^Jli 0 Li jjL^VJ jLiJ 1 pJ^jJli 3ijp*Zj 



J&J ^ :^atrJfl 388 


v* 1 * y y y ^ 



^ JjuxA' **JU-' ol^iiii li*^' i«i>i_jil .^llj ^ie-LaJ ^ :A 9.14 J^**J' 

0“^ tl -^fr—-(U) fl3lj Jjir\ wJU-t —»; i . j-UJlj Js^V'j J^' 

.ill.^1 ^^_Jt J*lfyi ML . Jt ,aSU!d B ,U*U»il 
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i jSH 


ytaajSJ x 


^AjI—<U i Jiitw 


-i 1 - 


Ijjl jlijj vL ■' «jl£J> 


<3J^ 


.iJl3t ^it ;y£i Ju J JiJi Jw-V . jod£Jl .£ lil T ^ : 10.14 JSjJi 

fLA j-iL-j ,*l£ jip 4uf ULL ^LJj l.15"* **■ ^S' ^ --' U LJL& iU.-jU ; ^>sj' 

*5 *1^5" J| Lj?U*-t jv* jj a-Uii J j_J 

aA*j' A K t iJUil B ' j Joi£i l Jfti JyA- ^ V_?ij^Jl S^4^ 

. Ji^\ T .aJL.u; ilp G A>£j* 

POSITION OF THE KIDNEY ajKH j 

^5^ *^£?j J^ji Juw dJL^jl ^j t7j J 5 j j 





^aUJl fJc. 39Q 


( * 

****Jr1 ^frfisLJ ^j£" 4*1^1) }^jcusJl UL& pjfeJJ .^^lajl 4*^*1 J\ JjA by 

LgJj^y 4-JllJi GjhLSnJ^ ^yaJLj .(10*14 Aj^eutihj 4 : .]na1 1 ! 3 j£ 

^jZ~S\ jj L*Oj*^ t/ £^AJ - *i\ j* ij*5*^ 3 Wy—J' 




j. w .^Lal 1 ! wjU-ii Jp ya^' wJU- Jj *-l£* *1 ; 11*14 J^K-iJ' 

^jAjJL*S\ *Xj jf j*j J^w ^j4^ ®y_^J p—*y* 

*0UU-l u <iVikl BW .^Li_Sv 
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O j ■ ■ ■ ' 1 3 y* 1 ' 1 ** 1 ^ ilf^) J~* ^r* jJ 

, \ $ «.3*J fjJU J 1 ! ^OOlp 

CLINICAL CORRELATES CAifc^ 

Abnormal location of the Kidneys 3U±Jl 

L—j3j . L ^r* ^\j jC* Lx--^ j±£- j *p OLzJ^J^ j£ 

JUjhJJI La y ^Jp *X-\ J 5 ^Ljl* ^ UL >- 1 

UL^t JbJL^Jt ,*jj^ .(U i .MjSLiJi) Pelvic kidney L-i* J-* *JL£jU Ujlp 

* 

& jLbhL*Jl jLjaflH **>cdj w— A LjLA^L- jUl pP L&j j jA J^>- ^Jb?- ji 

j_>£jj (£_j <—j 11.14 J^-tJt) horseshoe kidney SjjaPt syl^J' 

^ ^ ^ 
OL^iJl jJb£ jl i] LjaiJ' ^>>J> ^J$ ailp 

OlyLj Ll£il ^UV» ^J\ ^ jUU-i Li^j t (ulll4 JS^JI) JLiUl ^jUit 

jj* 600/1 j L^JjU ojJLSsJl *^>ry* a 14 ' Jj r-jjUJ JwUUj 

w ^* l-Uj LJLi Accessory renal arteries 5-iLb^l 

l— ^ J j L» a^LP * 5 pt^p pljj ^ ^ < CPj'V^ j ^ j , ■>. " ., * \ 

*LuL 5JL! jjl ^jJjlSI wla a ll jjP-Lij jA^ ^V* 

FUNCTION OF THE KIDNEY aJUI j 

(,J,^ 12 ^ ^ i^j y *~jlp * dJbJl a4lxJUiili <JL$_Jt aJSLS' tt. 

j >p iL*jj ^bwj JLJi ^^LJ' ^3 

^^.j..,'!'.^ b| .r7 ^ jjp C jW n L -I O'Lj^-^ ^.LjI wll*^3 Oj^a ^ 

.LLkjjl oXa £jj& ^ —J* ^ 

BLADDER AND URETHRA Ji^YIj <iHJI 

jj* ^LJt jj Cs* ijy&- cloaca <Jj31l ,^*JLj 

jSLiJl) j anal canal XprjXM iUaJi j ^—» urogenital sinus 







\ WJ £ 


Jli ^^ 7 aLij'ji jj ^U-ij' : 12.14 J^LlS) 

^ # 
r 4 jL& ^ ^i * ,jlJLi-^ *T - jM J^’*' w r*-^ *Js—■ ^ 

,a^li 8 ^-jL^ri 7 .v -j-^' 

j^> JJLk urorectal septum JyJl jscU-l W .(13 J-ai. 1 ' ji*jt) (12.14 

ajji ^ jj' ^L^LmII ■, _ •*- 1 4*jJlJi a ~^ r ^4Ji aLJLJ^ v “w ^-.j- 

^ tljsr! il'jO j,J j£j;_ .(^12.14 j£-iJl) perineal body ^—il«J' (*—£■! 
urinary bladder AJyJ' y> jj^Vl ej^-' ; ^ Jy2' vr* 1 

^ULuJl A*i L*~up JZ jcliLuJl *_* J| <UUll j *isj .(U3.14 

jXjJ') 9^,-Jij iiliii ajji jyL* urachus *tlajjil y* j^ss.- ^ji^j 

median umbilical Jpl>yil> A-'U 1 4iP li* _>yJ .(^13.14 

^yJi wr > s^ 1 ,L* \s.j ii-js #Li y$i ^l£ii tjj-i l*t .ligament 

prostatic j- juji-t ^TiJi ^ i ^Uy ^iJl 

Jy*J' j* phallic part ^ i.rtil i tjJr' y* j^-S' 1 *yjM_* and membranous 

**■ <* 
e,jJrl 1Ju& oLi t «Ll^Lih jh^ L*-Jupj t ?*h■ ■■ * ^ 

, r d^ frLf kw jdi>^ (113.14 LiUitf l^hww^ 

-(396 ^p4? jl^j^r 11 Jv La-J 
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^ ^ v V V^’j *JW» ^ Jl Jjf* ^ -T :I3J4 JSLJ1 

Aib* jjdl aJUt jSlisJ AlP- ^ ■ _ ■ JJL>^! V 

_*JU AlibJl aLiJl) jr^S 1 ' jk 4 Sj ji-i-JLij t JJL>*Y^ 

jljl>- aIsj^ jtll 3 dJsJl ^ 3j|4J3 J^l£ A^jJli 

^jA OLp!-jI>- jlJLiSi AjIjlJi 3 U®3 t Jju L*^ jUli-l J[j>-ju^ 14.14 Sjlilll 

a j 

^jjwiJ 4>wjj (wI4.14 Ijl>- AJLiil Jj 4 a\z-m j^ll 

a*j ji Aj 2^jJj 4 j jjL>Jt ^Zj\ lju! AjyllJj .jJllj dJtlJji ^.ij abrb jjJLi-l L>tif il j >%!j 

3 ejaculatory ducts iii'IUl 4J\jiM\ JJL^Y 1 J^ 1 -^ Jl 

3 L 1m, 2 'Ua^ yS AjjjiJxjl wJ 1 ! ^y* Uljj (^_J T 14.14 j^JJl 1 

trigone of the sL4^*) ^>\^J}\ ^UjjL slSv^ali iiLdi *J&\j£ t JaI-^di pV' 
J>tJ oJjJl *-* jJjuJJ yJ3 AjrpS/t SJljaJ' JjjJj .Liaj^ <k-^^JT^f ^a bladder 
iJ^Lj AJTpt 5jL^Jflj aJLU ^J^-b AjI^JI ,3 14J t Aib Ajrp! ajl^U 

URETHRA JJ^V' 

^JUty Jj«Jl j fCaJ> ga-dt Uj ^>L)I joSlI ^ jjwii-l -Lp JJ^I ijl^b Uj 

4jLi Jj ^ l\i*MJJ)l\ 'lJL?-V' SjL^I? Uj ■'? ■ ~ yJ* • joV' jj* w'Ub-~* 
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aIUJi JoUtoV' j- ^ jLsi, jJlScJu t dJUJ' 
(>ol3.l4 jSL^Ji) prostate gland (4i_jl') irts-'jjJ' »4i ^"1)1 J ,^c.ijJi s-U J^4 J 
Sjjbr'j 4-Lb-?1 -JjOj Li w» 4iP iljJl tjJ4 

.urethra) & paraurethral glands 



.sUmII jUj 1 4U — »*' JO' *J ; jJli-' yiio I 14.14 

* * i 

Jj Mali.-,* ^_Jjil ic* U~£*<* -A>w ilo** jlJ a iU ^Ui/L ijUu!' ^ jULA-1 

,Aj ^ cia—jfJj S^Ssl] O'jkii ^UJUt JkSCjJj AiUll st4i> JaJ-'l! s-J 3J liJLl 

CLINICAL CORRELATES HjiJ** £*&** 
Bladder Defects iibll 

jA jj—»U (.llLjl ^yJr^ Jp-^h L*-Up 

Uk> ^ U ISJj (H5.14 Jx^zJt) ;>Jl ^ Jurachal fistula 
y L^jUaJ ^yy^' —I' j* 

i jaJi ijjh Ji *yM J Ux^j (^ 15.14 urachal cyst AgftWj^ 

SjUit *_* vJ^i 'jl& J-^'yd L* a^Uj urachal sinus v^' 4 jjlp jSL^j 

.(^15*14 jSoJi) 

Exstrophy of the bladder (^jbUJ ^^ ^LiiTVl 

Epi sadia ^_jtfjill Jill . ^y^5J* 3ildi 5yii£ v j ^J _JaJl j 

J> JLp ^yuit J^Jl J~Jl oatj ,(33,14 J&iJl Jail) V yb 
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Jj ^ AiViLl *-aw J' * lj~~i\ J] 2ililt j£~* w.../aall ^— i\ 

jO'SU USJ\ 2uiJaJl Lp*^ j t CL-*Ul!i SuJjLlj <ju Lj-llll J] Jal*^d! ^0^/1 a 

,4p- «Vj 100.000/2 J^li iji-iJ U* .y*UaJl 



Jj^Sj w)t 0^- Vt^ . ^Lajj** t 4jUau yt .iJ 'Usup jv^li ,T 1 X5,14 

s 0j^j v j 1 ' w’^o ^ ^ 



♦ <*>*jdL* j%P 4^L«U CjUj^i ■> j -S ^ ^ C 
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■ 

J ytij (^ 16.14 Exstrophy of the cloaca jjJJd JSLiS'] 

JJLijj JaiLl Jal*p ^0*^1 a iaJJ 4-Jj JL^l ^_JkJ' 

tL 5^AlJ f y&QaJl jofy 4A Jj SJLU Jb* JJ jJJJd ^WJ ^ J} (3^-iiSt) SjaJt 

is?'j^ j aJL>*—^ 4*pU£ aJLj a-a 4h*pU£ Li ^-Pj 4ji£lt ^3lJuS^| i_. ^J*-io 

iJL* jf J) Jjv > J (30,000/1 ) 4jilj ^ .44 ^ 4jLi W a^Lpj 

, ^jL** ^ jjk m 

Genital system j jiunUj fl jLjAJl 

* i ' 

L y ajt * slJJi 3 U, JbJLiJl Jj^JJ y.Ua:.T 4 -Um 4JU^ ^;LJl jJ 

• * 

jJrl jY 4jjtii* Jj ^ V;al t oj , 4 jJ««s^4 . . ,?H 

jy^\ APiji ^1 p . (Sex-determining region on Y iikdl) SRY 

* * m ^ # 

aJUiI^ oUJr^ ^v* ^w*J Jk*if* _*4J ^jA l yJ^ ,{Ypl I) 

4jrgfV%IJ SRY L*l .S-Xp^Ji iJL-Ldl (.LJzpY^ ^Jb^J ^_di 

*U3l 44 Lp j t *jyt ^^jj! *13 testis - determining factor 

GONADS aIL^LuJI jdtll 

Y SJL^Uill *_4 Lo>^ 1 slni^ -j LJijj J-i>0 w r^* 

A^LvUd^ >—^jj 4lJ& ijlJtj aJL^LiII JiJ l*J^ jglal 

C^JS\ ajL^JaJ^ yiSo (17.14 j£-^) genital or gonadal ridges 

^5jL,Ldl ._51 j Germ cells Kr*j4& ^ . ^.lj.a^,U Sja^^dl 

4 ^.L*jJI ^ja ^ 

pVl ^ ^ ^ ^/L J Yjt UJLlt (illlii) 4^J±\ byJ-\ J$a3 

Jlp oU 4^y: .{118-14 j5^iJ') «A^ V-> ^ J ,Jb ^ ^ 




397 JV fJ :!4 j-tf 



Uki^Li i <|1£ 


•djw 



*JaJU ,U . J. 1 aUi KJpy ri — t »!»*- i 4i^J' u i-L-hJ' iiLi- 1 s- , 1 ; 17.14 <' 

iT j aJJ jUJj iSjL.A) Jj UUldl diU-U :Ux4 ^ a jl^ji jS' ^ 

^1' s^iSCj 1 ! £L» ^nfiaJ! diUxJJ Jlp jJ>*j .i aJl-^L^J 111 Sili-' <U«j^ 

# 

u*j)j) V^' *4-*^ (^h—I') 


aJL^LjJ! ^wU]' J.J 'J-.j.’L 1 wl844 j^- ^ _*1 ^jal' jlJ^b- 

Jj wiljji- 1 ! j^lil-^ p -UP aJuJi 
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„ wi> vi! ajjjl *Li ^ip lt 5 - ^ fl !l ^ jjjIj AhJ-XJ^ 



jl^J^I ^V* 4-J ^ j’lJb’T 3 V-U' ALLzJ^ L^UM ^jl^-'l 3 J±M* J ] 18.14 

^ ilyn^jaj^ ^ 4y £*-^ U ^-jJ-] 1 iJLliil b'^bl-l ^ J& ,W 

r*l*ld\ UbU 

*JjJi L*)bbl J 5*^} j> * p**2S a jZ3 Li iJL-UJl *il^l ajLgi> ^j15sJj 

* + t ^ t j 

j^jP jjL^-1 ^jA ^Jlp LlAji ,4«la y *S.{ jja**j^ilt ^ajuJI^ SjjL^jai'i 

jup JlJi aJLA .(19,14 4 ?aJJ JL^4 ^ t 4^^:;U 

jiu LiAj b ^ o^XjJI j^jjT a^l^jaJL ts _^S^J 

indifferent gonad 5*bl^ dJlwUilt ajijl ^b soil' *jla 



eJjl^l *Ji—►b^ bJjJ' j^Joj £-*jL*1 (6) j r* J V ^iajJ^ A^LJl j>P ^! 19.14 
.IJjJ\ iL~^U JUU ^ {SM UjJi ^A\ b*&U ^ i. aJJlJ JU>t ^ 






Testis aiJ' 

^■--Ji 1 JjiJtJ.' <UJ-Ull b*5'li"l ^ L w > w —i iij 

'j\j ^X>JJ >j±\ yj gjJW Y J* SRY uJrl jvl" cij .XY sr -aM 

<U<A^-' vJJ( iJl *5 j s^~3 JL^ 

(21.14 ^20.14 medullary cords *~iii JL^' j 1 Testis 

^_d' * (SjLi-dl *j da/l<uJj Ai^fA jUds iSL-i jt aJjJ' s j~< ^/ JLJ“' 

0 J * 

120.14 rete testis iSLiJi oLJ U 5 -V ^k*J 

tunica albuginea iS'A*b ^ t *UJl >jJ£ J*A*=- ^jlJ fU* 

,(2044 ajLgjaJ^ ^j£> 4 j JlJ-t J-**> ^—zJ' 



^gJgj f Jj <—* 12 ^ jyP ^slaa ,1 ]20.14 

JLdJ 9 ^lidj Jjiil w j/.U jU^j ^SvJ 1 U 1 .iJjJl * .»Ti1l 

jSLlJl Sbjji-I 4ijL^-t .£*'^ JJ aLillj 4**ajU ^ .<*-xkl*jil 

J>-JJ ^__*!l (ajj^tll <5*-^ ^ 5oLJ) ajjLoJl oLiiJl .Sj_wiii“' JL»- *-* 

ljj,!l. yU iL ^<Ji iLiJ' 


a ^4 Lftii j«Zu*,±* y jiS\ ojA>- ^JS' jJ^ *oyd-\ JLJ-I 

b*> l L> L v* JL^ 'Sitj .(^2044J^^J I I) a 5L*£J! Jjji* 

Sjl^Jl y sustentacular cells of serloli 

,3LL^Li!\ djjJj . ,A\ 
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*lal« jl\ A*>dJt Interstitial cells of Leydig 

^r* S jy*aJ> 3 ^ JL*J Jh^M jLi-l Jy J 5 jJaJ^ 4jL>ti] 

Oj dl ^lliL ^fc->iJLj ^-bjjj . JLJ-I 3-XA Jgjlx 

SJL-Ijdl *Li*pS r ^ <JL*Udl oI^aJU ^_d4 jjl*jJl ^JLp jyLJ 1 ^Lp *% ; ../t 7 j 

.3 jPUaH 

4JJjbj 4 3 jJl, ■ ./Ji LfcJliP t r jiJ si! *-4-^ jLi-l ^iLJ 

^—lJL! ilillil cjL-J' ^ \lb-^ Seminiferous tubules ^ 'oil Si5uJ! OLJi 
ductuli U>jj-b ^lp ^IjLJ ^Os^JtJl oU J,l LgJU 

ajylU ^L«J' S^Ldi ^ &x& CjCJilt effcrentes 

ala *1 ^ia-* jli 3jlS0' aU 4r l£Lj^\ Jkj y ^3 iia^ jil ajiiiJ 


.(w<20. 14 J^iit) ductus deferens 



C_.Hl JLiaJj f l.'i 4-uJJ 1 Jj»Jl b u£u 


4*>a JL* V <ij£& JM 4-» 

4j^ij # L^j tLiuj <£Ai- V 

.iJjUM JjL-Ut iJUJi J* *JjUi lisil lj*sU jjSt- : 21.14 JSLiJl 

1 

Ovary ,j >»n <a H 

jU-i jjUi* y jjx i xx y~*& Jg >i oiji i.u^i sZ*-V' ^ 

»_U i£ y±~ t(^22.14 J 21.14 j'i^^LiJ') 3uwai> JljL*. ^1 iJjJl 4._Jr I 

L*-# yZ3*£~* ^jA 4ll t jj -I « ( iJ-U]l I LVJ*-' OU- 4*4 

I 

.(22.14 J^-iJi) Ovarian medulla ^*iaJ.i v^' j*. 
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^aIJJ^) *****3rl JL3^ j (j *^i i ^^*31 ^ j**-^' 1 3 ^ jLi> j& *iaJL* J :22J4 

J13 - ' 3 *3-"^' o' *iiJ' * ^yauA' .y .4 j jLi - ' JSLsjj SuJJlJi 

4j jJLflj' 4flrj:l' {J* v *$j (ijpLaJi oLJj'} a jyiil jAt <i +l53l oLJl U l .a>.1H 

U^Ai^r il>U^l ^pi>jjJb ^ 

t ^5\xJ' Jjs- aJLp Li j ( 4j^ijS/^ ^uL^LJi aJutiJ ^>>,1 ^,..\\ SjLgJaJl 

SiJiA ll JlJ-l ^ JU-i j» jlS J*L Uiil ajCJi *^Vi j J*c } t yl£sJi j 

^JaUi j* ij ji jiJ lg^_» bba.^.J.1 ijal. uil ilidJt J ^_J' Cortical cords 

Lfu JT_j by>- jl»L* Jl ^i'pjl ^Jt j JO .i* Jaj .j .('122.14 jSLtJi) 
l*j l&sLl U^sM ^LsJ (s->22.i4jS^lJl) v ,J ^ UdJ 1*0 ^ /S'! y *Oj* Ja^ 
4 ; >.h..il SjLjiaJl ^y* SJjbJl i Sja-i! 1 ' bjLgJaJl b’^ji.l L*W t oogonia ^.ia—!l jjj -i -1 *j 

(I J^aiJl yi;') follicular cells a-j^' J&bi 
jIp cj * j j%is!wU -.~4.i ^ r ^.- b ' j> JuS^dl y^jr 

XX y-J-i ^OJl s-i'yJj OS’I y* .Y ;i X UkJi <dO U 

4jJL 4-I y> ^g__jLiJv Jjj-I ( i2L-LiJl eJiU ijJLll jLi-l 

aJUl JO ^U=i XY ^-O1 ^w»ji O^U J U .(22.14,4 21.14 

.(21.14j> 20.14 JtOiJl) ^Ldl J ijyiUil JO JJUJj .Sir- 1 J! 
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lULjkh ySOt o' Jiii\ (O) jA } (T) /> xt. ^iLJ' J i-UUll o' *i«]' : 23.14 jSUl' 

' . ~ p * 4 lA ■ * l*}* 3 «Oli ;i .Ni j ' Ji^V ■ '■'« 'P 9i> yAr *A fA- u' 3 y 1 ^ 0 

.jl-oM yS' ^ S^Ul U-LJi 

GENITAL DUCTS QJs ill UJYI 

indifferent stage SoU-J <1=* jaII 

O' OsJ' ^jA £_jj ^S*jS\ ju-*Jr' 4 j'oJ' j J^Osj 

5^'>^1'* mesonephric (wolffian) ducts (waJjj) SJaojll Sjyl&l 
sySLU i ibiil Lio .Paramesonephric (miillerian) ducts (jJJ>*) 

4-1 yJ' ^US/' nla.«l' ^jip ajl jM' ^ iV jlp >yl' 

io j£i ^1 p J*Jl ju. i-J > V“Ul j* ;u)l ^oiJ .(23.14 jSLiJl) U*-LJl 
# « 

jc* ^v*j ^<Ua**jdj a JLSnJ 1, a Li Ao-lJl ^yk ^jj 1 ! jwJ .jHAftJl 4-JuJ 

^ # * 

; ./it! -Up ^ JU jtF ,(23*14 W J lJUlaj 

j*r\jr jULilt j|J s_jUrl y* jit i jl^Jtl aUJiJt *-* 

ejjJJl )jyj ,('24.14J^4J') uterine canal *^5l' y&Lid Li»V jlw^ud; 

Ly& wJjt > 2-« > ■ ^ j-Jl n ^. y '^ jJ jljJLi - , j» . /? ^vIuclU 
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JLal « (124.14 * 1 i-Ji-L^-1 jjH^ L*jjJ 

# t 

.^Djh» <aj Jj>- ^ ^iL?r + ,h* ^lp ^■ *jll 0 v-^J^ O'ljk-J 



^j^jJ 4-/^^ ik>‘'V _Hill j+^1 4 jLA ,j X*P ^L-Ld^ ,T :24,14 

a^l£jl jh» 4 = d-:l< *^ya—i' Jjji -A*i 4-L^l^Jl o'jy-uiJ 1 . W .i->jJl iUJ' J^wji 

^0 wu^ll i?b Ji\ .^ysu**!! 1 jUll Ja-U J/l Jsls-V ,4j j^j.UJ l * 4 Jj jJlj j^til <]al^ 

4 iilx.il T\W ^Liill c Lajj ^ mN 

Molecular regulation of Genital duct development 

oL^-l ^ip JT-"W* J^~ ^■■ J.^ ~ 11 frlX ^ip ® jl? ■■■*!! ^£^4 S/fK 

^J A J-3 «, Ll ^L>* Jlip j^P- AJiAaJI 

jjU-l ijjiS4 jV jil 4 j aLjiJl otL^JL i£$$i \S ^Jb*- 1 -Ip j\ 

«j-4 jlj .j*5*1 pL*Jl 4 jJjJi 









(SFI) l Jjjj^Jf Jjyjtte cLSJl SRY pb* JJOiT j jAs ^Uij ^L-J ( 

yy jM y>sox 9 ** y»i£ J*^- j* y^ <s^ 

mailman (MIS) * —ik-di i*\i\ Jy^ JtfJLpj <£>juY 

antimilHerian A^yJ^JJ ^Uaii JJJLJAS" inhibiting substance 

'(J$y ^ialyi ay^JJ SjjUM hormone (AMH) 

J' J^Jb ^jJi testosterone £^JbY IMp L*l 

5a sJy*J4 jcyi Ji y ^yLj j! ^ d-*- 


JyjjA ,_pj JaJ^ .reductase 5a 

J ^ j 4 ;.:l DNA J JLu . * * Jlixll IJu 3 j JUJLiJy ^ 

J^*y cjlAi*>* _k~^yp ,(25.14 JxdJl) Lil**^* *_* 5*py 

j_^~ >t ~' ^ ^ ^ S^ ■ * yj a y£ji mXj y*^- jj o ^ ^■■■■-s.z^ 

.(26.14 j£dJl) 3yfclbJl 4,/'ill JLUUslt tUapVl j*U s - 



(T) otJUU* J-Si-il JSLiJ .^yU ^~ 4 i JLt jy*^_uS r i J*i : 25 .I 4 

t ay&Ua}! Sj^rLJl *UapS/lj aUi j^Lc y , 3 s 3 "ijul DNA yl^j (D) y'-ij. 

.jy*il J^jjOjVl Jr ^-4 R -R * 1 ^ 1 y 

y^J t Y ^*H w*Lp 3 «w? j zJl* d^U 1 )^ -Up . ^ 1. 4 -1 0 ^ JLai*j 

y* £)axi y* y y *^y ^ 

^y+ ^ IjjJl £+jl 3 ^ ^5 > j*jk\ ^JjIlP v* j^4aP 

2 jJ 4 y , ^jj Y ^y^rw- *-4 JLJJbj Sfl *uJp^> 1 ^ ? ^ y^p Lqju ^ x 
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Si'jjJl oLLl J /Ul jiJil J WNT4 j>il j*Jl J-l* iljLij 

MIS .-jLp iJ JU£ J*Wj ^y<Ji 4^0*^! -Up 4*1*- iaiL?»j^ gLrfL^I 

-"^i fljjisD *uij i-*-«j 

J-* 1 J^'j p^' iV^jJ' v*^' 

lO ijii0i Jij&' J^l S^>' *!=->' J v*UiJl U-ldl s ^l jIp 

.(26.14 J^LiJi) CJ\ JiJ'j 


<j jJ j>* 4^j!La *jl* 



43j4Ji <^.yi ; ; .jwn ; jisj jj >* 



ujj»*«jM 

^l^su 


I 


4_Wij J jlil) i^ji jj{ 


VjUA ^U±S .U»Vl 

jiu^al'i _} < n. iaifl j*j 
4jliujjjlj 





41 j 1 all ■*■ U.a 4 jUi>l ftjJSJl klijji 


lUJ 4jJu-UJi -i -^H 

rM.JkA * jUAt) 


>jjJ' job 26.14 
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Genital Ducts in the Male j£ill .lit AjLiIuB lj! jjill 
iA>jl jOL.J' Sjyii' iii jU t sU'^jll aL i-LS- 

4jIjJ' ^ JSXj iSLjJl jLs- *,. ^LiU ( _ r — jj epigenital tubules i-1—'Us)t 

J> Jla Si-yiil oL-Jl L.t .(27.14 jSUJl) 4~a>%L1 ijJLflJl OL^Jl 

■>'i (paragenital tubules AJUiUsJi ajlmJJ a^jt£i oUJi) ^ jjJl ._-lai.i i 

^jjJb Liljli jJj (v27.14 JL>- ^ ,< JaJ 

.paradidymis 

otiiiJi jli appendix epididymis (^jJ' 34Jlj!l) il-tj <■>M '-tpU 

UL..' - —A .(27,14 ^ .. y 1 ^ * -■ r * ”? '' J 

* + 3 

; o-Lij 4idU 7 t i; ,^jj j 4_o J5sj^ tijl X JjUai_Jj ^QjtH 



yjJl^ aXXj 4**-!^ aLaJ' ,£-/!^Jl JLP <JL*lX X XJ 1 .T ;27-14 

JlX Ja^V , X 1 'LJl C't. <—> . aU^^L 1 ! jL^pr (aX-LX aJLidJ jXt' 

i r g^S' jj XMjJll oLjUtj Sj 35L*iJ l * aj 4*j^X-1 

aXJJ #LiJl .<X-lX aJLiU *JaI*oLJ' /p Paradidymis 
, JX-' 1 ^ ^ oU** jjJl i*j ytft X^-X-' 'jla iL**^II 







407 ^USt :14 J~*JI 


J[^j^ 1 Ji jvjjJ' Jjj j*) (ductus) epididymis (5UiJt) 

yl' *_*!&' seminal vesicle 

iLdlLj Aj til' *P>' C''J J Cjlyil* J* i^-Ut .ductus deferens 

Ijp- j ijiii! cjI jiili L«i .ejaculatory duct <ui'4J' 

.(^27.14 J^LiJl) appendix testis SjJIjJi ** ,^-iULU -up t_j?r 



J T . V*J| oL ju-1i y ^jJJ »Ul uL.ldl Uljji iiU.1 p* Ui XL—. xUli. : 28.14 jSLiJl 

jSLiij -k-.yd' JojLl -UP Jy^S’ 1 Vf* sU^'j wiyii Aia^^l sy^JJ ijjUr' UjtyLij' 

jlp ^Jpjzi ijL-LJl JUiJl ^—ill *»-' ^ !*p~^*1' ^ i-w.M' iUsyC—* Cle 

,aJsj yil-JLl ^JaJl *Jti 4 ^ jjS 

Genital Ducts in the female ^Vt Aic Mjl J jull 

^-LP 0 ^JL^Jl] w>1jma)1 ^*U^T 

*-2y* c£4Jl ^**^1 {') ; oU JS* ^ <iy<j j^s 4jLu)I Jj 

(^)j 4 ^k—a Li ^ yjl tjJrl (w>) 

Jj^i *(^24.14 LSit ajUaj £* ^_JJJl i_£.i 

(^24.14 J^Ji) uterine tube Jl dVjVi Ofe>» 

^—JteJi Uj^p .uterine canal 5U*1' j£-isJ ^4b"j? 

XJu-LlI^ aJ^JI ^_jb ^L*0 L**JJ jil l V* 



(JpipJl fJc // 408 


■ 1 /nP ^28 pI 4 J^***^^ k3 J—rtj 

^ dl i *Qa}\ d-L* i(^28. 14 jSoJl) aJsj f 4_*>yC—* ii 6 Jolri jl!j 

a^lS\Jj a j-jL^ jl'JLLI jJ^ s—^v* 

^ w^V' *-*’>•! -broad ligament of the uterus 

jlisL^lj ^jl L»l .(^28.14 J^-iJ') 4>Ja—- J& ^a..l' 4 Sj^JL*J l 4zil?> 

uterorectal pouch <L*-£5~Al i-^Jl S—i-1 Jl J> J-' y- ii JU»j 
i—J- LiJ.' J*>J *JJ <J ja (^uiii <.Jr\ l»i .uterovesical pouch SJlill i-S^I 

iii.Jfl.li iSLu ^ di sig.—. J\ i^Ujji j* ii.ja.; jlJb 1 ^ cervix <*£;»'j corpus +*• _Ji 

p*-)\ 'JJa» J t ^iUlaJi UtUapj (myometrium ^jJ' i-Lia* * t( w*-*rU A -La*l> 

.perimetrium 



*A* itf J -V j*W flUa*i .(^L-t (9j .T .J*ilj ^;i jSLw :29.14 j£jJi 

y S^Jr'j i—A 1 ' i— J -' oI'-aJ 1 rt..... Ji^-V .wJUll 

w^^SOlJl J^vmJ }- j -- J' i j>?* ^2 - ’ i j\ —^' l| i P^a*mJ 

2 -1 j U 2 _ _ .X ^ . ~ j *SJ . _ At J l 


VAGINA J*-ll 

i-Jrl Jl Ajal* ^ll a yi^Jj aj^Lil JL>\ jJiJj a jjJJt J ^ a^wai a Jju 
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j* jLL^s (Jlj^) OU^Jul (130.14j '29.14 U-L3l aJ_>Ji 

iff.I' ^a ijpjljLl (jLjljjjJl ».1 a .{t— j30. 14j '—'29.14 4*«a»II 

3-AlaJl *.,1^11 A^tJuaJ' jSLiJ j }\. So" ^—Jt si no vaginal bulbs A . L j l l Al~i-' 
jx 3jL-J.i Juji \J t o^CaU C-tyl ijlfJ' -Uf- —j .vaginal plate 

W .^liU ^ J* ^jil oLi^l ^ :i- ; .U-ldl 4-Jet j 

vaginal i-Lji' 4-jS' ajU Jjs- J-j-JJ rlJelj 4$... i.l i 

J~f*U j^j 4-LS-jjj (^30.14 jSs4J') <^C*X\ #y54J LjUl* ja fornices 

4j^Jt 4. ^^ sw, ^ 1 £ *« t * 2 t 4—pi ■ A ^v* j\a^\ £J a' l '.** ^ ’'*** 



ftLii t «Jj V.H....J iJ .-i.Ji aJL-LJI aJjJ' A—Jet Ajti ji* ij ,-j jj J-^il 4x1 

a-jivU Ajjlfli iJLis jJLs ^—Jl (^30.14; £29.14 0^-lJ') hymen 

aIsl^-I a j£aI1 isLj- fr b^ ijJtx/5 A^jj 1 ioLp ^*LjJ aJLJj aaJpj 

.sytfjJL 

^pia-Ai ^5'j—* 3 ^s*^.^jpii' w t«j v^ 1 —' ^ 

j£*U') J'>J' paroophoron JijJ'j epoophoron j*Ll' Ua J^- 

1^'j t/ 9 ^' J 2 JPrj* aJ^-^U Aj^iSsJl aLjflJ' (V24.14 





^uaLUi fJ* :^J£S 0 410 


frLi 1 Jju UJ j£Lcj • Jrfr^ i' ^ ^ J&u ^ 

.(^24.14 jSLiJl) Gartner’s cyst *—-S" 


i S-j>? 

Jl SUJ-l 




^r*^J J-* fr* sJbM ^ **; 


f^J® jEO 




oLIil Ui j! ^'yi yU-i jly&-l _y U-C ,J*li. y» jli v-J j c/tSjJuJl :31.14 JSC-SJ' 

.V> 


CUMCAI. CORRELATES <ijij~ CifcU 

Uterine and vaginal defects t-«ijs*J' 

ijjlA' w>i yi)' fUdi w *ai jt- Duplications of the uterus (**■ jJ' wi*U 4 i 
3 (*->• jll Jaj*- J yo y*' jf i ala:* 3 ^'•' 

.<^31.14 J^-iJ') (uterus didelphys JA <i*5% LU-L-a^ yS'S' 1 j£-U' 
,-Isas Sxjia 1 - Jau-yd' Jad-' ^Is- L>.*>■ J_j£j ***** Jity 3,) 

jl' y» L™J Wlii' olijJtiJ' Jb-lj (*-^31.14 J^LiJt) (uterus arcuatus j*J** 
jSLiJl) lTyuij *>*_$> j “jU-ju jly j_j5sj v * uterus bicornis y> 

.(w^l^JtiJ' kl^Jui' 0>* jy -b-laJl -UP U w g J ff SjLu' »U* ,(£31.14 

ij_jt^r' u->'yiJl ^y y yr jl ^lj jjy ki<bL«ail oLiajyl .up L*'_j 
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Utj ~* LL) 1 ■ - i 1 - '. O Aj 1 j L^A. ^gip ' a' * 

A*?-j ju i jj ixJLi oLic-Liaili L^Jj *_* V ' ^ ~»* aAL5”” 

jt W ^U. ^ ^ jiyJ* li ' Jl! “ *M <*31.14 j£-U') (^j ^ w wjJ' 

-Uul^l ^ SJL+U Orl w/}UJl cJLAi 'ilj <—*31.14 jClit) *^1 j* JSj ^ 
j ^31.14 j£-iJ') JtjJl Jp JSJ *' J*$it _iPUaJ w)A4 ^lp fL£ (1 jt 

ijal«_jll s_jl^sll iiili ii.il.i»«»r a jj^S/^ sAP J *0 



(6) ♦ Vr 1 *Wj^ ajX- 1 (4) *1 .aJbU^ aJLj- a j>UaJl i-L^bd 1 ! ^ '32*14 

Jf>- J ^ jJU> v ^Jr *£ ^UitC'^yJ 1 * . y " j jJu kJj <1 0J t Lj jJSj 

^iJL-U JU;JL>- GT GS t 4**r jr*^ 1 ^ w ,Jl ^-tj ^4 ^OaJl AF ,£>LJ' ^ ***-^ 

.i2-Uj 4> UF ,JdJJi T 




^aUJ JuiaJ fJe 4 I 2 


EXTERNAL GENITALIA S>Ui!l UJsA\ *L^e.Vl 

indifferent stage S Ba-Jl 41a. j*l) 

} JjA\ e UjJi j iiiDi CkiJl L*>^ 

* > 

yJi Imu ).1 cioacal folds Vj4il j* W jj j* liJliJi 

J-Ldi kujJ- 1 * jLid # UodJ jJi v-Ui ^ ^CWI r ^dj .(132.14 jSLiJi) 

j urethral folds *44s-i oCU Jl B4Jl S->-U)l J oUUl genital tubercle 

■«_-aj ^iJJi .(^32.14 jSLiJl) __aJjLi j anal folds v*'j-B fl*V' 

0 

j —jjlj!- ,Js- LS s genital swellings ( *~L.L4l ^ ^IpLLj^I j* j>u\ £jj 

ks- scrotal swellings 4-iilaJ' oUj^ii> Jju U-j a4 a lSB .LLL^^l oLB 

(^36.14 jCJi >1) ^Sfl (133.14 J&tJl) /ill 

.(£34.14 JU- £• LL4 ^ 



^LU-V 1 (43' £-L.t (10) ^ /i ju» iU-idi *lx .T :33.I4 jS-U' 

JSGj f LJl Phallus ijSyi j-i— ^LL. j^LU-^l :,.*UL j'jUi 

J ^ - .i^^~ 1 ^ja sU ,£ oLialb jL-Li' 1 nJUi' ^uju ^ . .Aj'i 1 

."irtjli ^jo-" jJji\ 
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External Genitalia in the male jiill Jit bjaLL]1 AjLiIHII tLl&Vl 
jj* ijjjill jJlI c> ^SMl AiP i*L»>Ljl #LaO(I ftGf 

phallus SjijJ' j^/' ^*4J ^—J' 4»HJ' 5 -oJjGJ *j^ Jjtiaa J;Jr' ^—^aS- 

Jl U-L^l oCkli ;>>Jl JjlkJl Ua v^~J. .('34.I4j '33.14 
jU jBl 'la 4a: t urethral groove j*iiU i-iU?' O'j4i-' jSoi ft*V' 

L*l .glans <lH' (^' i _ s ~ai'V' tj^r' J-a V SJ^LUll s ji^ll ^_Jill o J' J _Js 

urethral i-LU-^1 l( ^]»L)' jCiSf' ^ til ^—silj l( JaLi ^UaJ' 

.(v33.!4 jCiJ') plate 



oUj^dl r ujl ^ (14) j t-^h /i jjs* JL*;yaUij' U-Ut cLipV' .A :34.14 j£-U' 

2-L-Ldl fUapS^J ^^—St Ja^ ,C^ B tag lyh % .(S) V^UsJl 

• A. 4*ip luf <i> jil flij® J; tLiblJi .Lt^<1 ^ | ]J ^*Ai ^j 11 Jv?f 

.UjcLi gfi- ^Li (GS) o^Uj^iU 

*}SsJ+* ^"s***^ siji pLlajl obli slJll)l 4 jL^ 3 *-?>j^ 

»1» 4 ii "it 1 (G4.14_* ^ 33.14 penile urethra ^ ■■4 a fl l ' J-l?-)l' 

L»Aifr ( x4jJl ^jA ^g*ai')l\ '4* a_)ji *Jl *1^' 

UjL^li *)L>- i jStiJ_j JaMlJl «l4b 4x4Ll' jV* /^®L)l J j£- 

J£iJ') H-w .HJl t ( 4 xj 11 4xi 14A w - - 

.(£33.14 




fJc- ( Mdff 4 J 4 


A^lISl 3 i k = ^Hai\ -Up SijyUj 4 4 Ju«Ui) 1 U*i 

2 9 * j * - _ 

3*-^ LgP* J^-£J f y*j al>^L *.U3l ^JjiJ ^ ilyoj 

.(^ 34-14j ^33.14 Scrotal septum ^ )*r^ ju 

CLINICAL CORRELATES 4jjj>-* 

Defects in the Male Genitalia ij^iJaJl i-L-ldt *UaP*)0 J 
Jy&y .hypospadias ^Jlil J j*p «JlU^i u^Ckli pUJl J^ 

^1p jjl ji olp t * M ■_■ m"? tf U ^.1 A.3 I <J ^*JU ^Jp w>1^kIjsJ| 

J ^UU-^I £-UXaJl JUT .(35.14 JSCjJIJ aJtpli wiy jl J 

^lp AJUL?-'^ oOaJ^ pb^lll JJLij L*jlp^ . ^ LjL^JI ^li^it J 5 jAU 

*jL£J IaJL^Pj ^.«y3ali yP Liajy^ slit A*Ii 

^jLil OjJj^- Jjljc* *JL» y yjJi jyS^ Jj>- Ayauall o^Ujyjl 

20-15 ^ yu-Jt 3 *4p u—>L5^ t* 3 ^*^ L-*3' *4a y^Vy 1000/5.3 

r Uuj'il -A# oU^ia3 r- y*J ybjij'yi lJLA w 

.(7 JuigiJ^ Jaj\ f jU,wJi ^JaJ?^) vuJl 

Vj (*>Nj 30.000/1) J j^U iji-i y> Epispadias s ^—JUi 

^ 1 4y-llH 3 y*Ljl /jp iW - r Jaij^ ^1 p JUL^I pL waJl 

4J^ . y^JLuJj yrli-l L^>-U 3 jt y-Uj t ^ijjdJ c.LUJjl 

* * 

I^jupj .SjL-UJl AjJ^JL! a^*vJL L^lj ^ ty ^.. ■ .31 ^4i» 

^ . . ../? a i j ^ j^- o^ ^U^aJi 

ji^yj t* Ulp J yCA w : *5~ ^Ss_C_ ^^ ^35.14 

f 

exstrophy of the bladder (^j^J Ls^l) wilii'i J ^—itsjiJ' JU.' -W 

* * 

'16,14 ij jJIa* Ajliili Oj^J^ L^y LjL L>«X» 

t^Jujl ^y* AiUi^ fUt <JbLl 3 (^35.14^ 








415 tf-LAuI! 'jJjdt ‘14 




J*ij* ^ sjLJi J-1>-Yi oUiiiJ ^s'jii ^—sb^ Jl* *1 :35.14 

4-IjUc .Aiblt ^JiLiiTj J JL* + *^*JaJLU ^ ibkJ' ^JLp ^ yJu* 

j1l>iJlJ *j juJuSO Ajlill 

^5jJlI 1 t LJLwJ^ ^jJT O^ 1 V L»JbP^ ,^ij,jJk( tLijJl J j>* lj>4jl 

f « , 

.&UU ^J\jS\ t L^(j JU£_ 

j*J *J*LT ^L*jup ^jjl 4 Micropenis w - _ ~aiJJ yu^ 
y ^JUll j^, yjaall ^ L* S^U^ l y&CiJl *JL-l3l tLiaP^ 










If fie, f itil f 4 16 


wil j£\ 2.5 Jj£j y 

J| 4jL*Jt jh* ^JaJ' jjaU ^iP 4 J^Uj 1^-UP ^ ,..m3.aU ^ya-^jJl JyaJl ^ ^ j\m 
Bifid j' wjlJLlIi w...Atl> ojl*: jt jSO: .Jtiji AjJuli v -JaJaJl a^jO 

,UL*ldl 3 -jjJ-i o JautJi U lil double penis S penis 

External Genitalia in the female ^Vl ^ S j*Uill AoLiUdll *Ljac-V' 
Ui^hiSl J^lUij 3J ^yj^/1 -Up l j>UaJi 4 -L^LoJI *LJapV' sLi ^Lu>-^yu*Vl 

0QJ1 ( ^du ( 136 . 14 .^ 34*14 tMl£-iJl) clitoris JaJ* J*--j jU*£ 

.labia minora ^ybi? Jj ^jT-iJl J Uf t JLJUU-^t 

ji l>- 4ii** .^pJjJ 1 ^ k}j£j jA J tJ l j yJl 

Jyks ^ U-Lill **jJ 4 ot (v 3614 j ^ 34.14 J^SUll) vestibule >UjJi 
£.L*jjl a JLip 4*Lp ^ya L£ t w»U^ 

4 ..^3 ~ 51 u L**UP jL* a 5 ^ 4 -jJU^-I y.Aj'tL^l kj'l flJLul ^3 \3 * "C W ^J ' 34.14 

^jA AjljJij UJUll ^ji i}y^ jj** 9 * -b-U^ j kl!b\->- <jS\ JJ> ^JUdlb 

•J^' 



wjJ>j s-Ujj -UP* ^j (5) y— j' 1 -cp ^1 # t 36.14 JSLJi 

(V) (Wfj 
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CLINICAL CORRELATES ilJM* 

Defects in sex Differentiation jiUsli J y* 

XXXY JUx i Sj*\ t_\y\ jt 47,XXY -L3 U 

4-J 500/1 j j 

o> ^aju J5_} jtJaJ' J^iP' 5jiidtf CjI*-jJjj ,i^-Aii)'_j 4 (iJUjl* 

s-.;-"^ 1 / XX jj-b-ul' JUaiit {Js- j^j ,(androgenization) orj-ull 

jAJj gonadal dysgenesis i-L-Usil sJ^J' j^5j jLp j i. ja ..ii L*>uJ-t ^ 

UUJ *j ^*UaJl ija - v .‘i j >1. g\ I J pu • , iLjJj aJl^LJ JjJiS”" aS^Lll 

aXY siJji 3 Lt. A * W « H. 3 l ^ 4u4il*^- W_j * _a-j? ^ g] jj ij kj^ 

XY female gonadal dysgenesis (jtj~* Iaj^sa) XY 3A*J' OjSj 

L-* SRY J deletion oLli jf CUu o4yak ^a .(swyer syndrome) 

4j jjU)l Nj oIj^ J^ULS^ ojj-L^es-Lt 

J Ji^ Uajt Turner syndrome yjy juUail c£jJ y jM ^ 

(4>*^) $1 J * iijj aJU' 45 4 X l£j^' Ja*Jl 4JL-LJ1 

(37.14 5j**!>■ J^Jj -Ldi 

4 -Ja-Jl <uL^ 3 jL->- aj\jj 45,x oV^> J 5 wjLp j^Ssj^ 

SiiU^ 3JL ^^Slj j^fjJU &L*J' Otr lij . ^—Jr) *Jj-) 0)i jJLj( 

f* 

aX» JJ J^-i y* X-L^ JjUjJ) 3 ^ tJL>- Ijj 

f 

* # # # ^ 

jUjXf U a^LAj L j^>- * W-**J 4yL£^i iLli£ .hermaphrodites 

y* %70 ^ -kJ3» .ovotestes 4^-- ^ 

,sJIp c t-a^ ’V^ U l ,^>-j 4 oIa 46,XX 

•^1 ^^S 1 ' *1/>» (Ja*^ 

j^lc. l*Il> pseudohermaphrodites aJjSM ^ ^—ui-l ia-ili j^i 

l^jjJ Jj^5NJ L«JLLPJf . ^p*-S^ -A-JU Jc>- *JjLio ^ ytlk JaX 



JtliiJ? fJc. -'tj-itilf 4 1 g 


,4j fi\ SjilS^ 



UJw^j 



t ^—J*^V .45.x ^ t y j? ^Ufljj-* :37«14 

.fljwaJ 4^*1*^ . i j .fli; ^Jj*- aJL*j ^UJL>- Jt> .iaj^Jw? 3-#j 4i _£^>-V <Ja^Jl 

J —Jlj female pseudohermaphroditism Wl^lt Sij«iM 

congenital (^JUjUJ' ijja£}\ i^^tdV) ^aJLiM *SJp£S\ Jp ji jA 

obyJuJl .adrenal hyperplasia (adrenogenital syndrome) 

^7 Lij jLjjlj jjwJl j y *jAl 17 UiJ ^Lj Aj ya^Jl JJbJl j { 4 uiLwh£$* y*/J Aj y*i-l 

- Jj^j V jJJjjy ^jTyj_Lu& 21 <— A’U-t ^ iai *(ACTH) Jt aS3' 

ibya JyyJjjS" ^^y -11 (17-OHP) ^ — ^3f. ^^17 
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17-OHP ^v* w>L* 5^ ^ J ,Jj c5^j* ^ J§ 4fc r‘j*' ACTH 

46*XX i**?-*^ ^JLb_c_ Lj&^ ,oL?rjjJU Sf^ j-* Ij£^p I4Jj 

j*) f±i oLjtj^SI' j* ji>J' ,r^V j&j tOy^jj^ 1 **W 

tUaP* Jj jv* j^JLlll lju& J .a y&UaJl 4jL*Ujl tUaP^ 

* 

T* fbujJlj (^jflji 4^U^3 Jjt jJ L- (38 J4 J^n^J') 4j^3 3^*U? 

.(C-Lw >^» jL-U v^*-J *0*^' ,^-i ^ (Oij&t^ 1 Jij*^ 



.^iaJl obwfj yi^J* fl>id' s^CaJ' AJL-L^Jt fUd^Vl ■ V (iJL^Ljl 4 j 

*j»j^p ^u-flj' jtJLdi j^j Male pseudohermaphrodites 5 j^> 

JJ-Aj’VI oli J*J^\ ^Ljj ^^Ljj ,jiL*J^Jl 4 *Jl*> |*Ab^lsi j_j&_J 46,XY 



^oUJ j phJl JtiB JtP 420 


aykOaJl <*—oIjJlI ^LiJj . <Jli-l $Jl» *j jj~~* MIS 

*a\ al-^ll ^ ^ojAltJl 4*LnLl)l ^Lia-P^ ^*LJ <x-j* 

Androgen (i£ oU^uj^ liL-) ^*XP <U j^u* 

^jJ -up (insensitivity syndrome Formerly testicular feminization) 
(39*14 ^?*- jUU ^ j^aa 46.xy 

OULaaI 3 \Ji3 j\ ,j)^r j j JjS' 1 w>l 

3 j£p ^■ r^~P-^ ^v* OL>- JjAjS|^ 4 . 0JJC-*** 1 JijJUA — 

N1S 0jSsJLjTj pV JIT llj .ajAUaJl aJu>-LJi ^LapS^ ji^ ^iaj j^~ 

,53 Ip J\ jliSf^ l h ■ ■ * J^5v a jJ^JJ jjb^l jL$J4 Jli 

j *S\J AjyLiJl ji ^-Lii 3 jUwfliLl *x?ry U J** 3 * 

JUP jjk5j iL? _Jl aJb& •j fU/fl jis-iJ Jajt- 3 J^j 43* jJ dJJ3 ^f* ^SSlj t ^UaJl 

V'>>' ^ *»>A=U ^ (50) J- Ji obV j>* ^iyk JA %33 

• <*>- *>*$} 20.000/1 3 x ^?waJb JaJjci 



: .. ■ * ^ pp2ilL Jr*U> ^—Jlj t Ji*- jjJjNJ f JLp wl>^ :39*14 


*46,XY 



421 ^ LJ ill f 'jJjJf Jt+?J *14 


DESCENT OF THE TESTES V-iJI J j ji 

ila.^jLl l J Sjli JajjJ 

ili/tfl 1JL» J**, *jJlSOi ^Jo- « j (T3.14jSLiJV) ^ . JaJl jtjJpl 

. i^ ju^ cj 1 i .(^28,14 " '■ ^ i-OtiJ 1 ^^L — ha^ 

V^iJJ j> jl* ^UiTj (140.14 jSJiJl) ^_Jjj» ^ULaJl 

* - 

j* matrix ^—lp a]^L> jA\ 

Su^^JJi j* ,k>yjl i-U ( v^i Jjji JJ (40,14 JS^J') gubernaculum 

^-Uj L*JuPji *a ^jIaxU j 4wiUl 5JjtU A^Jfl0 ^jmAI 

J^SsJUIj Ji\ I*J 0 jjoJl r ji> \*j>r jb t «X*j L*-J 4JLl>4 ab^L JjJj_Jb 

^AI ^lp ^JaJ' r ji> t -** - - ^ ^ . 4,:i^aJl ol* j, jtlll al^L pLjj^ 4*?-l_Jl y^-J 

JUP ^Jl JxJtJj JljLSAS^ ^VjJaJl j*P A***ai-l j£ L.JUP a*-* 

J* ^.LjJ tl—J J yy ^ ^ ill j[ 

Wii Jal> j* J^i_) 4( ^iaJl J^b ay>*&\ i_. ; . w< i Jr* 1 jJ' ^r* ^iaJ' ^ jb^ f jJ4 ■oLl;' 

^jJr^ Jl ®bl]l jjp j^jil tbiapS^ j£ '~ r~ ry ^UJl J^b 

5Jbil J ^UaJ Ji ^^r-^ 1 O^ 1 

J 4jjV' ^bil' 7>^ jf ij*^ 1 12 J ^jS'^ SLoJ^ JJ 

U^Ji aJufc Jlifl .(40.14 J^-lil) 33 J Ji W U^J 28 

pUl 1 ! jp^S r l V 3^,/asJJ 4j j^Jkjl SjjijJll ^a-J .MISj oliJs- ^jJu^\ ^tJLJj J Lf* i olij>ytb 

j ^—Ja-iJl 4 j ( J jj— ^ 

* 0 # 

Li^Ajl ^—da-J^ i^fbLv^ LX-J-j 4 -^ -1 Jjj^ j*p 

p 1 

IJl& _JLiaJl ^_JaJ' jj JaiLi ^_Jl?r ^1 p (^jl>tiJ 

Jj d^i-i j^j j \—a processus vaginalis v£-U*lt ^bll 

^j\i./a]\j L«i ^f jj*j 4 (wj 40.14 4.:i'/ai' 

inguinal canal SijSl 1 SL^ ^—uloJl fj^ll Jj —Jr^ j* ij^'j 

.(41.14 JSjJI) 






^aLaJI jfiiaJ ^Jc ,*-*0 422 




jki' JLiUJt - CJU)' j+jJl ^ . j<f —Stall eUi .1 ^^iLt J_jji :40.14 jSUJt 

ii!>ujl) ^5 -UjJI J^’tail La tSLio o-» ■ g . /jH jjj/) 

J^T *i j4£ -a 'j* a jyj2J a ,ii Jjj .i .^Ljt JJ .JT (SjJUaJ' 

^rfjJlj ,(+4~»S'1 jj^jijfj) *]al- *ll a j>lSjl aL* (G) VUJi 4*L*Ld' aJUjl ^Jaj jti 





423 ^jjS jl+*J : 14 


ayah (j Jbf jJ ^hull f ji ajL>- 3j L> ^Sf' 3 JlLLI Jj—J 

jl .(MO. 14 ^jLoJlI! jy Lit ^ja L*^jl> lJaj JjJjjt- 4 #h^4-1 % ,s ^jup 

Ob J^Llf 4 Sj*UaJ' JA ifljaJi ^a A*^sJj Oajtil LtJaJl 

ILjJl »L2il .(i 40.14J&JI) LJU*Jl SMalL J> XjjUJLi ii±l\ JlCiJl 

. LgJA Sj^ai a A*j *1 JUP 4 .,<?ll '—5 j *yLJl 4*i iju 

jw : .^T 4 4^JL*jJl jyUll Jj* 4jLJLL 1 331 flT/>H iZj[ tf .S^lLi all?* * 3 ■ ./g4-1 j j$* Jl ajLJ?] 

AjUiJl JS-LiJ IJlXAj j£ ^ _JaJl jIjJ^-I ^/* ~ a -^^*- a *^1 j Jaj aJuJt* 

* Ai'uuj LljAI 3JjUj 3*3 Lll 4,;laJl a i J *»\\ ^*T * t jui?Ljl <j yjj SjLalJl <3ytl**J3 

U .(T41.14 j£jJi) 8yrtbli LjJj SililJi %mll 3y*UWt LkJi *Juo*Ji JfiLwj 

*AA J J* ^jjlS t *Ll? iijLtJ ycujj Lijfl Jl 3JLj2*Jl 

.ay^-Al j£ 



t>-jS 



(^uu <yj * jJ 


iui*jji y^i 


Ja*P ^—sll /JoJ' j^ v>liJfrj «M yillj t iwaJ-' .T : 41.14 

t 3jLP-^ &3 a J} J ju 4 hw3^-( a>» ^ yi> jLdJl ^1 p £yb)l .,/yiLaJ^ ,jj 

.(iAU SJLj) ajjt jj UL>-^j aL4b LJLp 

CLINICAL CORRELATES <UU** Ca\£^ 
Hernias and cryptorehism JJi 

^ .aif?! 1 ! ^LJlj ^3jk>- ^j ,3^*^ 

^yj j£s_ ( U^IL. ^1 iJL* ^t. lij .(MO. 14 jSLiJl) a« Jj^i fc«Jl 










juaUJ! jLUaJ^is 424 


.(*-41.14 JSLl)') J^aJi ^JJjj ^Jl£ yL^aJi JjJ J' aj*a>» 

. 3jLw* J ji? ^LP 3j$JW? oi ..5" L£ t ^JaA> j^P yJj UU& £l>t^ 0 jaSsJ 

^jTydl Ju^l j' /j aA^Lu* J,yiJ j! -bw l a*I aJu> y^Cj 

^41.14 J&iJl) 

S J * 

J .jyTJJl Jl-vJyJt ^v* %97 -Up \ j .. a ^ J j bj ^a d -i j*S\j 

y A . v?> - J*aAj JLs- ^^JLpj Aj^ill i^UJ^ 4JJl 

J jXfJ pli^l aJU- 1 i^ 3 ^ y* %1 y* Ji' Jj^Jl *j J^^>- 

J (J_^Ll>i_ll } 4jjU j^P A*AajA-l ULoJ . ( J i j^r^jJJ t )l\ ^Ujj yP p^?tJj 

,4jjj 1S" y* %5-3 3 aJIjL! j 4 4>t*ialj ^JUaJ *- llij 


DESCENT OF THE OVARIES O^a^i Jj> 

j. ■ . ''ji.Jj Jap ajIp Lf jup js*^i ^ aJL—L slt ^JJijl J] 

yjblil J^bjJl i*Ljji jSLlo t a.yiJiJ-ll J 

J^bjJt ^—jdJi ^JL*Udt «Mj Jb J5^j La^ *suspensory ligament ya-*JJ 
♦ jtr*^ y * •■ ^ j! j^S' (24.14 


Summary 0 "^* 

ijpA Jr* j^'j J ^ 1 jW ^ 1 Jj* 

lA~j JJl jl 4-^'jjt rtJaJj! y* 4*u«j 4jly> j aJjj aj4J*J 

*4jjC' ajj ^Jl aakLJi J ^_dt '.OjJL^ll 4 jlJL^ 

-aIJj ^j>r^ A : :k.d.!U ^ _xJi Ajodjjl^ SjJl^il L*! 

jl! aLiI- jll aLi- ^ A*^«lJrli L^Uj (objJSvJ^J APyii,l s^j^JL>-jJb 

•jL^Jrl \jjb +J&XJ* jjp I ajlil 4-iJpi j^J rt Jl 

V* . jj AMuaJ-l ^y* ^-uJJ ^ fl *l£jl y* jSs-ii^j 

.^5^j olylJl aJL* ^0,3"! -Lip 







LiU ^S' y LAL^J jSsJtJ ^43 £/* t <*jlJd! <J50l y *uA^jl 

^ j . ^. .Jii. 1^1 il* 4 * 1 ^“ Lw t £j 4 ->rS/t 4-Jj ^Jl* l& *U^ULl Si-^ill 

i^Lumj4j^Jl^J^ 4«iaj^Ll j wJl^l ^Ju& ^jA Lijj , GjJlnJI alii 0*4l4 

CjLaaJ 1 4jc*UM SJUJrl L* JL^j^ -W J .(5.14 1 - ^.il* ^ ^*15"^ 

t 4i*+jAi <^jJi\ l*1* JjC ^_ji WT1 (6J4 JSjJI) ^ 4 ^ ftUJ L*lJ *p>Il 

^jwL* jj Ujl wjJLS^ _Jl^-I i j&tJ>^ 4jl>fcJU^^lJ JA ?t,N.*^.j i ^ 

*-* Jfcl-jil ^jjt ^ HGFj GDNF g\X\ J%* ^ aI^-jsU U^Ill^ ,^^J! 
U .*JLL1 ijl^Wl ^ fe^il J± t METjj RET }bS LJ%ii~~* 

ij&U ulll j^ ^LJj ^—JbLi ^jti\ 4^ WNT4^ PAX2 

jSTJl ^ (7-14 *y< M«li Jdl^i ^J>^“ 

aJiLiJj (9.14 aJL*IL- *.* Ajji'yi ji' 3 j jlra«» * US' J! ^ULl 

Liaal iJLar jUoJ -1 a^Jj- V -* 3 ^JJsJl J * 4 

.(11.14 J&JL) 

(w»jj .aJ^jlJi AA**uJri jjjJi y aJLmUiI^ (Tj i«yb L* ^L^LJt j,4>4 0 J 4 

^ ^ll aJLfc ,sy^UaJl f.Lj±P^/l ^v« (jr)j Ch4_jJlH 

Y J* SRY jyM ^ ,ji\ y /i Jt lit ^LS jt C £c l*J, ( SJU>i ib-y 
SRY 4l ~ »L*yj oUJ4 L«1 ,(^^5^-111 tl*J' p j ^^-^>*1! * J>Ujl 

^J|Nj Jyj- ^ j^Lc 4^J S0Jf9j (SF/; o)<lf J*uff 

J-SLiJ (u^)^ t aIJUi (aj*L c (^) :SRY C^' J —ij J 

3U SRY ^Lp Ju j ,4 j^L- 4J^ (4^%A^ frli Jl-ij] (^)j g- l J a^ . H 
«U4 J WNT4 jtoJ t SFl r kdl ^ DAX1 ^ ^jL^. SF1 

JLJ-I (v) ^ J4* (T) ^ jjwi*A^ jSLiJ k^-AA *j 5-1*^^^ ijjjJ' 

5..t:;lt 4*iJ L*jlp .(21.14 (?r)j (^j^ 3 ^ - ^) 

.^JIp (ijjUj^ j±£-y aJbl^ ^LvbJl oJjJl ^LS 3JU-^il jj 3 

*~Jj ij . «J^U j*> jk\ jjjIj a ^l!iJ^ cLJipS/^ a-bli^ ^-*Lii 





jX\ oljjjl *li 4^aJ-l j L^wP 

ij£}} lj*\£\ otjuti ***AjLi ^ j* MIS w ^—* ( jr ^S/^ 

c l«<3 ^ ^Lc 0Jfj Snr^t jjj|»Ljt ^5 —jl ^ C- 11 aJL**-^ ^ jA ' u 

$U ^U- yJJj *(26.14 jA*a11j 

i|»^-jll 3^) a<1*^1 

JiJl j.a y&llajl 4 lJL*Li)! e.LjaP'Vl jjU 4*J jJlLiS^ji , J^Jd ^y* ^jIxJl £^Jrlj 
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J3 ^ js—J 1 (1.15 ^jjUl ILlSLil ^—Jlj Jl Ja**i jl 

t ^S r lj yjJ'j ^UJtj pJsuJlj j U h aAA 

*->» is y&UaJl <L£p^/l ^jA L*)4ii-l Jk^iJ . 4j JjJl iJjL>J\j oU j+«&n}\j 

,fl LuJV^ j 4 juL*J1j 4-jb-vil A-OjJl oIj 4.-^2 & _^saJI yjl 



^—,.,rtJl ^wJyjl ijl aJU 4,in.*^dl <*j*Jjl Jk%iJ jJJ *J>vjkl ^ iJl :lil5 J^-U' 

*iaij'j oU«*J~l) j Ja**j^i' ioSf'j (/^^) ^lA-' o-v^uaU Jeu-ydl ^O^P (^jj^') 

.(jJ^ty) (<i^—A-' 

pharyngeal or branchial arches 

^ u^jt-Vi j -jl* ^ ^ cu >r^i 

.(3.15 jCiJly 1.15 JjjJr') jj^JJ >il ^jUU «U>pt J iijLiJj *UJl 

CteftS £ y-^f jj *■ ilwaAjJ la.^ jiil ytj.,...'Jl ^.» .J L--jt ijljJl /j ^iiLj 

oijJl J_> (6.15 ,£3.15 j£iJl) (M^ 1 ) p—lj >->j~ U-** 

jUt-l L_J^krl j> iJs- ( £^LiJ)j ^4 *iSll *.LC £* j$*l t**“4i 
_ i ~aiS 1 ' t^Jr' _**y (i ^tj«lJi ^ 5 *—U SfjU-' Olj-U-' J_jL» i _ s 1 p pharyngeal pouches 
J(6.15 Lillis' p\ 5.14 JSCjuH) ^1 ja (L \j) U*o 

.(6.15 j£iJi) Sy»lkl' j-^ 1 £. Ljsi. NUl Oai V ikjil Aki jJl! wUJi 
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^ 3 p—J^JiJ ajLJlj s ~>j ^jjLaJ^_• &Lc ji *-*^ 

jJDJd^ .<_£^lJi 3 ^JLS^ 1 ^ISC-jjs ^ Vj 

jXJ\ j±±\ x± (ujjJ^^j ^pharyngeal 




i^yJr^ J :2.15 j£3J' 

' *3ydt U^>- j O* ^£ , w> < J*i=> fcuJ ^jjl yaliaj^ jO*V' w^ 


j! 

V *«U' yySh j (Ailkii jtidi) yi^i Ji >yi‘ ^uaJij Jil^Li fiiit ^uxii 

3 ^ yJ' ;Ji iybUaJl 4*£_y^' oUb^i)' ^-IjJ 

JLajJi x&LiJ L*5* *X 3 ^iinJ^ji IX 3 jl»-U]W VII 5*iLJij (V) ^b>r_jJ^ S****^! jUlaJi ^L^JtJ 
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^*5\-JLJ Jjj L*L& Ijjj l^^Jh i ^jSLiJ 3 5^-^jtiJi 2ljLiJ ^ 

ibl^i stomodeum 3j&*Jb jf ^ *Ubj! 

j&t >j-t (42) jc^l ^ j/i UaiPj (5.15 jCiJi) V.?*M j> Jj^i 

# S> * 

<Ui—!l . d l Qlm * jpA (kJU^UiUi) jis^ 

tjij-l) Aj jJUJl <L&]1 oijjjjjtj ,$tamodeum J Cj3 (Sj^ 

■Ju jA ^kJu^ ^$-3-^ ^bJuJljt (Jjj^ 1 o* ^ 

l^LjJl) &JLi*i\ LJU£LjiJl Li>-^ tie J L**lj Lj jjib jjJL* 

^ jJLiJl Jjjlf *X*^*JJ f 0^13-1 ^ 2 -^ 3 Jt-jjl *—Jj3r' jr* ^ Jl JjU -UJju (5*15 

j 

jj^J jr^ 3 .*Ja**jsU aLuJJ' — 3jjLgJall c^yLdl ^JLp 

jiaJ' *UJUJl jJJUJ Ml^v* yU' o33> a 

. jt^ki* J^Sl WNT5 j (SHH) ^—jj-moJI JjluJIj (FGFs) ^yUJ 1 



•grfU (5) .£ U* (28) -v ^ (25) J Vj-W» ^/j\ t U :3,15 J-SLiJf 
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(Cst j* J*** ^r* ^ s-1 J-* J-J* 

^iLJa’i'L .(6.15 Ix-iJ') -rfsLJ' as*^' _* * ■ -^ |>-ljJl -*} ^y*~ •'’• - 

.* *A^ . -■' ^aUj f j i?vuJ . j ..^1 j ^JU.1 --*juL.' 

cjiirjii jjjSj j *ijUj ji /Tit Ji lsS —jj*J’ j* b-^ 
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ft-JU 


aJj>jJ 1 aJjJ' St'Jlj ^*L*Sf' A-^rjU 1 - ^ 5 ^ A~* **JJ^ ^^-4*1 -4,15 JtC-iJ 11 

•*MV' ^r'yV' 

FIRST PHARYNGEAL ARCH JjV' ^j»Lll ^>1* 
maxillary ■, jJUJt jA JjSl ^y*U' 

jLL-Ji j^Lli *a ^—iLiij (■!*•* t c->- -UiT ^AJ' process 

(^8.15 y 5.15 jX-» jjj-iP mandibular process 

w 1 j+1 —J aJ^^ glklt <CjLi J^P .Ji>w* Ajyb^ 

jCiJi ^jUl! U>JJi (9,15j ^8.15 ^ JA\j jIjlUi J^SLl, ,, 

^ ^ ^ ^ hwllj (*i?tyi]t *J1 p) tS'jWl idAill ^oUJ LiuU ^jJuJi 

jJUJi jSLi^ dJUATj ( V 8,15 jSLiJl) ^LiiH jjkdl J->U ^ ^JUaJl j* 

dlixl a$L^j .^w* ^Jy-i*yb ^^JL) pJajtllL ^l i LwJ! 

.(16 ^UaiJt ^jajlj fUa* J-£jtJ J JjV^ ^ il^Lid 

s AA^ili' ,A*PJL^aJ') ^Jai' 0'>Lja£' jjjiJl o'iA-JaP 

*Jj^j 5JLkJLj iyjl U t j%JaJi CJVi ^uSf' 

/in *■ yiJ^ ^ ^jS/1 Q'*>l.Ja.*J 
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JjSfl j* aizl j&\ wUJi cJb" Uj (7J5 j£iJ») ^jail ^LLJi 

^jjill jh* ^4JUr ^jli 4 <s>7 jJl 4j*i\ j iljLU 

CJ^A \_ -jp« iJLiLJl <u£iil * 4j jJjJ' 


# ^ f r ^ 

^ t* stomadcum i?U*J ,U^ L.^ 24 * j~* ^t*! J :5,15 j£jJl 

^ > * . > 

^U* j^' 1 ^-L* 1 - w» ■ (^ **JLSl J*il' *Li*jL 

r t 

Aj o'fct?- jJJl J5 s*£Jj 4aU) ^j^i) 1 cLJuill 

. ^ jj -iJ> L i«vlJj ^ Law* ^ J^4 AmmJ jAl A*J J 

t *—v lg-w- j3 y ^u^SL* j\ +iip Jt uib Jajy ui 

jj 3| jCj'iUJ' Uu^* *-£ UJb «j»* t Sja-^1 ji?UU 
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■ LiJkl 
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SjSjS ^JJ jin 




<j^>a-LaJI i_uLiil 


i>fcUt V*jJ J j4jb 


Jji\ 


^ 4 ^ u-jil 
^JJ^J 



UUj^j ( Lax* L^a frj t L * 1 j^«lafr L>jil>> 1 ^^J- ^*" * 4 «j* jj'V 1 ! ■ ^ : 6.15 

^- 3 j-iU y^a- T 4 jtj ju*- JLip w^JJl i^Ulj a^j j& a^,jj£S\ *jy^ . i-J *LLa^ 

( i i j ■■■ - 1 ) ^**Ui tLiUjl i^ij -bn-jj (ITIj II j I) JjS f t ^ jiV' -LaUSJ .***_jftlJl ^ 

wJ »jli JLp ■^^ l| ^jp- Jj Jllp 

♦ {^ 4 -Sfl) jr jLL» J _/*^ (j^-SrUj J^jjJ> ^ <j^ 4 l W 

, a-* Ll*-lj j-&llaJl ^isSPj i j ( A?LJ l1 JljIJLj ,jy ^jlUNj w 1 s£jJl£ 
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'SjDS ^\ydl J% ^^SAlj .* ^L>J ^yjA JT * 3 £ ;7,15 J^J' 

4 A ^ ti J ^ 1 

aaAjJI * _ ■ * . f?* j .^4jaJLJ^ ^—A—Ut ^ *i*J' ±2> AiJll^ ^-jaSi w —ojp * ^ ■■ ^* , ^ 

. n^-1^ !>_ .h-» ^ ^ j^» ^ ji*J' ^y*^ ^v 

SECOND PHARYNGEAL ARCH 4^11 v*^ jill 

(v8,15 J>-ijl) (Oy£lj jt iJUJl g^^oll w>j jr Jap ^k*> 

J>l UU*> ^AJl Jrtjjllj L ^-UaJ' pWJ ^jUIj ^Ifjtl Jfrl 

^jSlt O^U Ul (9.15 jCiJl) («Ju)l ^ <£)Ul *>t_j jywajt 

jnjUsJi C^^LiaPj . j iS jciaJ^ OljJ ^iJjM jJaJlj 4 i-jlfyi ^§j 

.aJjfc 4 4JLlJ! ^jJijl w-ip w-^aju w««tf *1^ j .A -^-^ 

THIRD PHARYNGEAL ARCH :5SK» j*IJ» u-jffl 

Aiy n—5f ^)Uil ^L* j*LS\ ^ja Ji -*zx> 

jJ* i-ja^LJl LJ%jajJU a^Jb£ 0%Ja*Jl j^J (9.15 J^-iJt) 

,(7.15 j£jJl) iillill ^jJll g?t ^j*Ul ^JLJll ^wauJU 


aJLa 
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\\W jLlj Jill 

FOURTH AND SIXTH PHARYNGEAL ARCHES 

^Jcu jUiaP J^JuJ ^ry^*JJl jwjjiD <Lj OU 

(9.15 jCiJi) ^'j y^ajl :S^U 

f >Jb dbU! LiU-i) 

Ls^' ^ ~-.—(*-frA' Lr*‘£f9* ^ 

.^SLliJi ,yUi ^—$• JlyJ' ^LLJi iUJ'j >J ^JLoJU 



jJjiV' JtUl U Jjr kuJt ilSLiil yt^Jl _M 1 :9.15 j£-U' 

Pharyngeal pouches <u*jxLJl ilil n> 1' 

(10.15j 6.15 J^iJt) A i > j *»LJl w>LJr' ja ^ijjt "—*"" c£(juA-i ilJUbjt, 

iiUaJl oJlS - Uj Cl 1 ^JaJT jj#- L$i»; jjS-^/1 

*■»*!- ^0~ jyAA ^JJJd .i^Lil f Ljj.c - 1 ^ I ym iJjnj Li^iil i*«~ w'L^snJJ iiLjl ijTpS/' 
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Li^ 4 4 aj1 Jt\ j tllllH JmJ- ' J ^ ^ v^-J . *w* lKk~ OLJrll ■*■ v LC . ^ ! 10.15 
3ju' J\j aJUJi ^ jliM LLff .wJ .WljjdUhj 5JUJ1 clefts 

cAuJr^ aJsL-*^ ^Jaj-V ijl^-1 ,j ^*«_£ ^^ 4-J4 

. 3uill>Jj 


FTRST PHARYNGEAL POUCH J jY* ^ ylA\ 

—o^il ja ,SjLj*Jl; Uj First pharyngeal pouch JjSl' v*^*U' J 

^jiJi 4 J_jV' ^*_j*JlJ' ^JuiJJ LjL^jaJl iiUaJ' *^* ?t«A; *£ jjiJ' 

* 

jl ^jUJi ij£?\ ( 10 J 5 ^twJl ^ ■ tf ■! ■ ■* * ? T ■ ./} ■ ' ** 

Jui } ^aIaIj jjj ji*lM *jjl *—JjJH 

# 

—3*aJILlj JLpL-j jviiM tLa^ 5 ^fc j^4 
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.(16 ^li^) ^*-> b*~* 4i : hll y JdiJt pbi*P J$ ^LltH 

SECOND PHARYNGEAL POUCH ^jJJl a^JI 

vdi j*_ply J>wjji v^ ! aJILlJ' jjL$uj 

*uS L ^-i ijjili Ot^jj 4 JL$L^j t l?.*y> 7 * : LyC ,**pkjd^ ^yj . juu L»~j 4ja,yM 

jp*" ^^j-bii (10.15 

.i jyUl 5*JbJl -Up Jbt»j£ <**^4 y* 

THIRD PHARYNGEAL POUCH 550 <ujJJt a^JI 

^—jl^—fLi±i Ju^biJl L&bbi JUp *ju \^Jlij ijJbJl oL*J4 

54 * Jl 4i)UJi U**JJ ^1j4tJl -bM Sjl*!* ^ULt Sft j j £Us (10.15 j£jJl) 

thymus i*jJ' 5op ^—;UaJl -bM jSLb Luj ,(3jjjdi L_jb4i) iJUUt i&jjdl 

y*rli y y** jIJL^-l *_* liUaJl Jyjijjt JyJJtil yS* JUi? (10.15 

PjJ4 <14 £-** .(11.15 bg_t* 4 JLL-J' iijUJl U>-L- —ilj ^ Ji al^l Jj 

j^4> ti-s- ,jO-ail JA ^’4^' ^>y Jl ie-j-H 2) j>*z* aJ yli jjl 

jf UjjJl eJiJl J5 ljy#Ja_4 til ULp-! yJUw ^L*iH jti 4 JjUil ^JbM JJ* *->> 

. y yl UP \ ^jlp 

If * 

JS L>L& lj*>- aJjaUJ^ J) 4JyJ' .^yLli y*- ^ LftjyaJ^ AlyJl jP ^;. M j 

jb^J^ -UP A*P^Sl'y olUp OsyJ j t jJUaJ^ 

^ ^ J^*b> j ^3 LgJJ ij t 

a4itlJ ^— A yU—sJ 5i!U3' 

.(11.15 j£-^) (jjjJU MijJJ 1 ojuJi v;^' 

FOURTH PHARYNGEAL POUCH ^ul jffl jJJI WJl 

(A-JjjJ^ 3jjU?) A-jfljjjJl iJjijl 4 ju^ JA juxytU^ 4^JJ ^ j!^ fl ^ r^ \jJ?\ OjLjJ? J 
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—aj t J-s*aJ lgj\f £ f _^JUi jij^r ^ UUaJ' parathyroid vijjjdt aJL*Ji jJJJ Ujl^p 4 aj^jJ' 

Uj jojl iJuiJl J$Li JL* (jr _Ji «uib ; ijjjSi ^_ji j4&\ Jj 

.(11.15 (Ujail S^jUl) 



***• 




s jjl 




^4J 




J*U*I 




(Wj5 


Kfaj* 


jjl tjR> 


&AbJ' L^mJ . \ „si AJbjjJ^ JJLaJK SJ 3 ^, 3 »*jS 111*15 

.^jSl 1 ^ jJU^* J j— a_JL1^ ^ ]a~» jtai 1 ! 


FIFTH PHARYNGEAL POUCH i—UJ a*. jM\ a^JI 

# £ £ 0 
a— ir^ ^— 1 )' Jou L* 1 $ Ip 

aJjJJI aJjJl £ .f? al 11 ,***js*Jj UuJj ^]arw7 ^_jjt ( A*ji 

ijjl^l y (C) Liuiil ^Laa)1 jJUJM L’y^- L»i ,Jju L*-i 

J jyj* <j>* Calcitonin 1/^iU jyi; j ^j^JLS 
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fJiJ jp 

Pharyngeal clefts ^j*LU ^ jiill 

lijLio (6.15 ^ j4* <byj^ $y>ry AjLI (5) jr**J 

4^>UJ' Jy^i £ti*D fcjJO 'ij^- ^L^Jl jLlJ' j iaii 

iijUJj (1 L15y 10.15 s ^a—J' £U~flJL) ilA\ Juu* a) 4^.:...U 

.(16 ^LaiJi ^ajl) J§ ^ UJLaJi ytij Ajjlgiaji HllaJi 

aJLfc i j}gj*C3 01 J5 ^ 4^>Uji JbtiJl ylSsjJl w. .^Ti 

J epicardium ^*** \j^\ uw-jill ^uJ' 

w liL^aJi 4jJU!lj A-Jlill £■ yiiJi JLaijj (10.15 0^' tj* 

sr^> _jj» sytUs slfj^ ijl^liu uL-* Li_pr J^£j ,(w))0.15J^-iJ') 

.frl^Ji ijub. w* w_i-i '!» J»c cervical sinus 

f Lai! p3a\ nft 

Molecular regulation of facial development 

u' 1 ^ 1 Jl .r* 7 ^ ^^ ^—-a*J' , -*X' b*^ j* , '^X' j^Aa (X* 

j ji*i\ LiwJ ^ jS>-£.\ {■ l*jJl JJ_j i i t A>ijJ' 4«*dxJl »l>CkJl ^ 

jr J 

yj ^U™J) rhombomeres 5-^*1' ill yiJ v^ai jl*lu 

aIpO ^lai yJl b*>b^ (R8 jj Rl) jll ^ 4>* 

^>a Jl R2j RI ^ V5U (12.15 j£jJ') WV4 ^ UljBl i^Jbt 
Jl R7j R6 ^ 1*^1 ( vUi Ji R4 ^ tf*3U ^Uj g J^ 

i 24J4J Aai'I Cfc **ijll R8 ,’i** j>r liji jAillijli 

yji L^l>- cJLSLu L* iSj ^.Ja^y^ f- L*jJi j kSj& ^ *^\ 

AJlgJU ^ b kA>-\ +ZjS —Hi aju& L*^- ^*ja^ -R5j R3 ^—*^axJi 

.ijjUl Jiiil UOLJi yJi *-> ^*[ 4 j L*-^ apoptosis 
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HOXC HZh 


HOXD 


J HOX jJt-l ,^'yV 1 di ^—r^' ^^ ay*** jj* : 12.15 

y A1P lyi-* i^aLi-L* JjJiJ HOX oUJrl 1 9 UjU (a^^iaJI) AAjtil 

j U. ^JS^ j* 3Lp jj y ^kJt IJU .ij ; lLl^ $jjJ 4 ^ Jl 

J«*j ,j2^mS\ ^jA yJl —IjV' ^jiJl J .liyta* 3 ^Ojj yjl b'^>- jjljj 

# f 

-homeodomain UUu# ^j—i J*U> y^j OTX2 y* I/ 5 O-! *Ju& 

HOX ^ (^-Jjty ^>*ft U*U) v/Ul ^1 ^1 > W JJ 
3 HOX .(12.15 j5LiJ!) .Sy^lfU ^ jm }\ 

5jl~y j 3' jffjiic* jl JLs- *lL>-^ Jj> <LPy jji? ^p-^wvi? k L*jJl 

v,£—^ 3" >*—>1**^ lij (12.15 jSs-iJl) . 4j j Ut-A ^ ^ J 1 ^ 1** 

.*LujJ 5jjLdJ> AJLj^SU //OX OLs Lg_lP jrJkJ 

//OXB/j //OXAJ Jl±Ll J~- JU^ ( L£y£J aKUiII olU4 iljLtf jJJJlJ 4iL>Jj 
jjJ j#u J (22.15 J^iJlj) (15 J*aiil >it) //OX3j 























445 it 5 J^dJJ 



iiJj (PA3j PA2) Jirfo jjyyJJ' Jv *r*Jl yk* : 13*15 

♦ wJj jm}\ a j*** *}J &j (R2 — R5) oLta-jjli JL^P y jjj y 

A :r ^» n Uy]l a j^A J- Jp j y'yV' A*Pjh y-il' j'pjJl ^ //OX jy'jl' 

^yjl JalyU p^iJ kJ yji juU yT? Jfi y yty J jyQl Jp -kUi-1 _> .(PA1 Up) 

yiy *,LT j jJea _*-jiA yU L&1ar.t* J^l ySfi Jy^ jly» Jjjlp ^.D^tf .L* yyj 

^ip J*iJ ^ — xJ'j (FGF5) V'jjSl' J^'y y ^ ty ^*—® yUiJI pS T * 

_iST J^y- ov a 4ijt.:^U iklyll U>JLU 

L'jU^- yJ 1( ^ _ yjl a yst* y?^ c_jUapS|Ij JijJ' 

jjjcjt ij la i*Ui-l -Ujjy ^50 t l§jLt^* *Jai j-* //OX oly- /y y-iJ! j ^ yJ' 

:JlaD .CykJi yFyVl J i^yU pV» ^ fl Ju Jh Jp yjJl 

JaZ-yLt pty p l*^U *4* o/U U bjj //0XA2 yu yyJ' y wiyji U^U 

t w?y U lij JL>- i*^ 11 ^Pj (13J5 l-iP y^-*«j 4jJUti jLJliii yyLLJ 

j - * 

O 1 ! Ul^fej . yJiuJ 1 ! IJLfc j>yj jy> J„i r .**i yll ■/ > ^,—jUJ 1 ! y-yaJt w^yjli 
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yjl Jli i L^LoJlJl^ j jJ6 UpJLjJL>hl] ^LLidil //OX j^>1j 

^Jl Ajf?-y SJL j& cJlj L*j JiiLU jl j^ ^r 1 —" 3* ^ M LaJL>-jk 

4*4$1 jll ^jA AU*>- ijl jr^3 4J Ji ytA jqP ^ 1 4jiJ S /1 JjLC ^^ip j^i' 

ouiadl iSoni Hedgehog ^— j«aJf jJ+jJf 01 J>s_ .oJJi j a^LaiN 
Ja2* jt ^£s_ HOX uyM p~*5 ,*ia^ U 1 j^Jp Jjj 3 A-P ^ 4 ^UaJl 

^ Jwj 3 1 Ulg-Jl -UP oLJrl j t ^1 ^JlP ULy*j //OX tjJrl LOjI 0Jbj™i^ll 

b\yc^i^ j^liP j*P .^j fl -d l U-jJl4 t 5‘ ^Jaju* J L^> UbtC*4 Ul 

J Joj j *s\y ^ ^ (RAREs) 

ay*ua1 ^JJoaj (olJ-SjUijJ-) aL0*f 3 ^1jV^lj OJ *//OX U^L^asul 

Upr 4 Ui^ *—>»j! l£^ ^ ^ 3 ^/Jl L^li* Uj*il U 

^ jJrl IJu* M //ox ^ivUJ aiU^L jk J 07X2 iJjUJ o! jSU 

r^UjJl ^-^y 3 j^i3 ^ 5 —^-V 1 JLp L*jjl tUJ ^La u—j J^*Ip 

ry J^rlj^ ^—ill ^—^sa*!l b^>- jl .(19 J-MaiJl ^JaJl) ^Jull 

oLJri 0* 0^_? .a*>-LJI a4> ^1 Ljjt# OTX2 ^—IjV' ^jiJl J} t ^UuJl 

, jUJl 11a j \> XJ^i) Jlylj jJ _ Jfi\ ^y2\ 3 HOX oLi' 07X2 

CLINICAL CORRELATES VjJ>- 

V 4*U' A^lJl k_iUi5j 4 j£^? j w>j^P 

Birth Defects Involving the pharyngeal Region 

Ectopic thymic and parathyroid tissue X^a jij —ly 

^IJ ji iUnil J£p oL*jM ^j> Jt***3l \1 

'w-jJ'i lla^ .ayttil jL^ Jj^ £*t£**^ bLL ji UiUisJ jap 

J Ip yJ ^^5^1 <14^! ki^LcjjjJlj ji ^rk. ^ll ^ 

. ^—JUJl jb jjJi p jjiJ -up UL?-' -W4j ^JUJt ojUjjJJI ^v* L^aU? y 

Branchial fistulas 

# 

jw<dtAjliJl LJUjhL L*JUP 4*^U^P 
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SU* a> aajI^JU LUj 

A 1 ^L* 1 ^Lp J** *("^14* I <uL*^3 

4 rr Jb>*' a . A j ^..mh^CJ j \* $oLp *ftj-j^Ly* Sjjijsit 4 ,., . ^^1 '' 

3 OjSj wi.i bl* if\ t oU-£Ji *jj* j/j U UU .(M 14.15 J£aJ') 

Jjl? ^Lp jlSU 3 ^ Li' ^ (15.15 subtil yj J^ 1 wIpS/^ 

lj su^i ^^ u UUj .(V'/aJ') Vts-jU ibys^aiJ' 3JUa*U **bU 

, iJ «jLall ^Uj' jvNj b*JLlP ■" --■•J> LjjJ^Jj. -UP 4*yl^r' 

J *al L*_lp a^pb ^ Internal branchial fistulas ii?Ul Vj-^ 5 ^ 1 j&-*»l>J' 

AjJjlJt 3 o^Ip ^—JU ,ah* *a*X ^—Jw*J?l 

^_iUil jaJlJI ^JLiJl ^JU {.Li*)' (Jj3 ^P 'Jy» (£ 14, 15 

,*L3l ^Ll' U wij 3 



j£-»ljjj . L-J . j^/U Jj JcJ ( jp J^lJ' v^JUr 3 -3" 7 :14.15 

4*ij k**^ . JiS 1 ! fU^ ^_tJLSJtS^ Ja^-^’ .aJLuJ-1 hji yJl i^yaXS 1 ! jJLoiaJi vU X-3j 

>k&J-\ a j^Ji iS +***+ 3 f, J*M' 3 







jjc. .'yjlllf iff 448 



^ n } Ur^ UjO 4-AA »L> jj , j _«J i, 4 ■ m ■Ci h.4 * J*.S : 15.15 jCiJi 

,jjtf u«ij «L^l frUil V 1 ] 'ifj ^LL-Jl jJUil 4JjJj A**ijJ *V' aLJuJ' *L*! 




Neural crest cells and craniofacial defects 

4Ji>Jii\ 4-p-lIll (2*15 ^ ? .a*31 wiyJl U*iA> 

U^>- wJlS^ llj! 4-vg_?r^ oIAj*£J lu^w^ z\s ^JJoju ^£Jji£ ^JJj- 

Jjj—*■ T*J*~ ^5 -I I 4-jUtJLil JjL^^I 1 ! J} dJUir w3 J*}\ 

4^L>J wj^jij ^juUall j)i ^ jb ky^Jt oljJaJi Jj V .UH jji jjtoiil 

( jJU 4-pbjjj ^-Jb^JUrl J^JtJ ^Liaj^ ,^-^jjJ 4-^pf>j 

<P jp*_s^ 4*^5L>- 4 a .„■? ? ^yjl b^^b*- jt jjJLj Jlsd4 ^Oja-SsJ! A*P 4^ 

<P^*np Jj-'lj! jji ^aS*-^ J.^3^* **—^bS*" j^- ^ J ^ 1 "J ^b5Jjj 4 ju 

(SOD) -bL*i^ jl w>L5^ j* Jl la wy*.i jJl j>J£ a ^ ytiil 

^P SjLl^'yi i t b*>l>-l ^_iS^ a ■n^S' jjpP 4 J * O’lfTj^j 

I^Jb b* Ja;I J! ydl b'il? 1 ^P — 4^_>- 

Treacher Collins syndrome (wUJlj a^-jJi pJatf J-^) J^tj* 




449 :IS 


*li Jr *3 ^ y^t y*H (mandibulofacial dysostosis 

^jjaJrl oU*)bj XUU Jj 'J&jLjj t Xu*- 

*JL?^ ^Xp j . .,«, JyT jJlz± Ji w>j j4 £^16,15 a-jtjL? 1 ObUj ( ^LtL*J' 

jf5jr Jl>* .aJbJbr ol yiia£" UuJ 1 ^-l* %6G oi a- - ( 3-aJL* 4jJ^j>- 4Ju£? Trait 

y* oIp jJr 1 j*j Jju otilJ U^JOlx*-! 

.obu^lU jl ^j^JT yuJt -UP ■o'VX^ y**l 3 X* 

o»b*y>bl aijiyi y ^ ^ X-U j! jSU_ Robin sequeno xily* 

'S^.j ,JjS r ^ ^—H JiJJ .^jr^' 1 oU^Uj 

^ii^Jf ^JLaJ^ yws jy* SilP JUP JLptjjj . Uv-jUj UU^l ^JLLaJI 0J3J' c.Lf 

J fij of (B 16J5 J^JI) (^3U yj OtJ) OLJJi Jjjj ( Jy-iil oXJo j 

l*JUP ^1* ^ LX1 U^JLP' jl y /j v'jj J-*!Jp .yjj ^Jiy* 

^ Oi'j ,(l£ y**J^ ^L-Jl Ui) cL^al' aU j jXaH JLp ^Jllt Jaiwa J 

0 

jl Jju Jj* ^4*)! ^ ^_ju>uj jLnlJl Lijij UJj ^LL-J-' ^iiLi \JljlJo ijti 

.i^Vj 8500/1 si o^J-J U y~* —.Lk-Lf i»ii>-i 
Jl 2000 jy j* (l) J'y aip ^44 DtGeorge anomaly £jjsr l£* iyU 
<ujjUl L4 j' J—U ^—J' suV **++£ J JUl SiVj 3000 

^J^-'j S-^rjll oijjJLili (VCFS) U^' M^- 1 

CATCH22 ^ j-1* ^ oll>Vl »aa (jr 16.15 jSUll) 

^ ^ i Jt * * - 

r ^*Jir .lilSs*>-j) t oiLO i a ? JU Lj^p 

,(22qll) 22 JjjkJ^ Jp deletion J&- ^jJi 

^jji y 1 ^ 3 3 . 4P-X* _pr is^Xlj 0 ^La1> 

^—Jl j ^^3 j *Jl Ij">U- iLiJ) *LuH ^ X» .£. (jXJ) J L*^ 

^jO 1 yd! Oli Ujjf 11 4jUi?^ r U *4jLuai^ ^_ uJl 3 ,■» ^.«J 

,^-j_^*Jl 0' ^y\jr yi ^(A 0v*3^) yj 




^LUi ^ If f+Jlf 45() 



a 1 c^Lii w «*#j oL^J Lii juL*j 1 ^ yju jA ; 16.15 

»Ua*j^ cU ix*-\ *(^*JUJll* 4*-j^l Y JJl^) y .T .S^OjJl 

* 

, ^ lja ^ J** lll lJLflJ^ yw?^ 

JL* *JWM J* Ji-* j^ A^prjJ' A c jb^iJ l l 

0*4 

aj > j ^ 1 a * yj __; ^ ^_UP _ ^-■ J> ) Of *]i ■_ ^ ° ■ y . J . tlyJ L*L" , LJy- LLp ^bviV 1 

.(jUJy 

Hemifacial (jt* yj ^—ii! ^^ wa-fc) j)' «»i-A> 

0 

bjj- J—io microsomia (oculoauriculovcrtcbral spectrum, Goldenhar syndrome) 
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jJUJ' ^iXiil ^*JaP ^—r^ l> iilfr ^—dl jfi <^>vaJ 1 olij-LJiJl jy 
yu3 4 Ji*y^ jiS' J W 5 iyr* _* ^— dU ^^ ^ * 

j03 » 4j»jLJiL* olyii) cdjJiiJi j (*JUJlI 3 ^kJL*- {\J) ^jyJlj (jiS r ^ J' 

* s 

J»L^ ^A -■—>" mVALn W 1 L* ^ ^ ■ I MINI in ^ J ^ ■■ 'J ’ 

oUyiJl J-Uj .mVj 6500/1 J ^_3 ( ^U-l ^ %65 J >L5*)i 

VjfI #-* jJli ailjj Jl. *—Uil oiijJuJi o^U-' ja %50 j i _ r _Jt (( j^S!' 

Jjp AJP Jl _ ^«- -a ■ ^_;JflJl y-U-l 

Tongue jLuiiJl 

* 

Jw-^j ,jwLpJ w^JJ^ ^5^ bjyJ "-jI*-’ 1 (4) j j *^ MJ . aip >jL~Jjl j j b > 

jy *TAdi »4 a LiwJ (^ * U7.15 J^LiJl) iiyill S-j*xi-l yn j>4^ 

j-ijfti SjjtJ' y j'd J a . ^ y* ^jy J, ^jSft ^^jiaIJi ^ydi 

4 ^*jljJi jy 4jli!l aj ydJi ^-ylJ ia**yil ya^(b iyjJb-jM 

,jL*^ll jLw-J {.Ur y*j ( .4*giyi ^yySJj ^yjj±4 *LbL^y sJlJLj Jflu^y* fj jj 

iJl^-jIaJl OUjyJlj J?U^ ^_dli *jy«^i-l Aj&yl' a^ly* ^jyJl IJl& ^JlL>- 

.( Cj> T17.15^) 

L^a* ?yjiCji oJ>yiil *LjJlA-I jsy ^ojJ t 4*JlJrl aJLJLSI w*L*jy!l L*JUP 

UakU U*bUl cJ^r Uj (^ V ]7.I5 jS^J!) jL-JUl J jyLili 

^jA ^ _Jb iilalil oJJ» 

cJ=i\ Jfi, JUUl ir ^r J^j .(tJljsh ^/AJi Juuli ^fl]i ^>J| 

*0jj vl?J5 JSUJI) j* V w>^ J<U, 

*4ajI ^jA ty-Jf ^duiljj 4Jli)i A^y-LJl yjl jLJul y Lijj 

— !L-*JJ| 1 ^ j\j JikJjl ^jA *jJrl IJUj -,_ J 1 <ky>- ^>-y 

M y*~*- ^rjyAjl ^L y' . " o 1 ^1 J ^ ipjl 
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Jl i -Oulu *U ^ ;juU^ i^jiJJi ^ySn j* ukJi :17.15 j£jsJi 

O4*a£) 1 JeL^-'lr (5) -W (-*-> 6 bj*wL*^ (5) J .A^jlnall ^Jiji^/l .4 

3 fU 4i«wjyu o 4 j^^- s i La? t i * ^ , A—jifl-Aj LmJw* 

,(,ir^V* u*j}j) *'jW 1 w ^UPVl <S*i 

4f^.,a«lb ObJJl *jJr1j (iSdiJt) jUjll jU ut 

^>J j jd^-J O' 01—Ul uf ia*J ^j> **i\ 7j* 

Ob-Jjl 0*>bJaP ^JUJUj iJ'-ijtll 3 bljJ aJusP oU^jj^ ^jA Ifl *]rt>t * 

iK 

. jl.JJl b 

< _ ■ i^4 w. ■ ■■?*1 Lj p - ™^ r' v?w j . 0b**JJ *L*J' / > q * J j '-J 

. t +_fl.il —p^jlSIjj ^—jL* 0]1 t__—*a*Jb jOJO ^JJaP _j*Jt 
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W *^lj«ll i ^Ip ( *-*^^ —iLtJv l jy ^aJi yL^p' 

Ly i( ^T^ y ^Lkjl Jj-' j* yj JL*i! (JSj**J' 

CLINICAL CORRELATES 

Tongue-tie Ol-Jj) JjLoJi 

^ -\j-Ui , ^jiS^ 4 .^./? j ' ■ ,P jL—Xll J\ ^ tjbwJJl O^j^j 

&^j3 pbsJUt JUC L->j! J,J jLJJ' JjJUj jy*j «3j^ *b*Ul Oj^Jj ( ij^*-Jl 4 JU-! 

. julii jUoJi £-^1 ^ ouii 

Thyroid Gland AjS ijiH S^l 

0 ^yiU LjJLA- 1 ^jvj *jaJLJ^ ^1p aJijjJt eJjJl j^JoJ 

Jj_J ^ 018.15^ 17,15 jySiLi\) Udb l*Jl jUo aj*is -up 

UjjJ' ^aJ^ (18,15 jCai i£5 j ^jaUI .^aJJ ^L*I aJ 

U-3 aluJl s-Lfc .SjUJLJ' iJjjjl £La)1 a%b *Uij jLJJb SJLai* £ ftj^vi' *JL* 



T sM **l 



aLJo Ja*» jllli Ja^l tJj ^Lp iJjjJl StW Li^J ,T : 18.15 J^wJl 1 

f * 

*e jl— w* 4^5 n /a jt! ^ JaiJ'i . jO UJ '• vLP UijjJ^ aJbJ' x*i^ y ,W ,sOyiil S-jJbdJ 
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£ ^LkJt aa;U^ ,.>w« Sj^jnJ 4 i_JijjLjajJl jj ^OUl (4 JsajJ l l ^L*1 4^ij.jUJ Jj .T 

-*- jj> Us : .^,j **18.15 Jt ^IpL^jw?^ 

?t ..^jT i\ t L,^4 jL£ *-* LgJU^P IJLj jL^-S* r^JU^U 

*sjujy .siJjJi 'jua Js iJ ^ Colloid ^—>'yyd' ^ jyV' 

Thyroxine jy^TjjdJ J*ju ^ 

(t—Jr' C °j_M' l£tei-| l*' Triiodothyronine 

j-U^feS" ^^.*.75 (to. 15 





r - ' - - 


^L4 _p 4jU^S 


»U*J 

M-wS!' 
JM) 




jiUi 


Jaii-1 ^ 3i^ji A*?-\j ^ U .aJL-I}1 aJjJJI J! 19.15 

( Ub ia^ Jj 


CLINICAL CORRELATES djlfcte 

j L.* J J 1 A-JjjJl dtj^l 

Thyroglossal Duel and Thyroid Abnormalities 

Aslxj 3 A J LwM> J *-L? JlP 4 j2jL' t S I J tJL 1 j 1 3 AaJ LmaI) I 4dJj, hi) ^ 4t*h n^s-iJ ' h\j>_ 

JJu y midline JajA-l oji Laj'j j 
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j %5Q ^ £*3 Vj^ 1 K* * -S 

ji j£j; LgJli (20.15j 19.15 .S^L* aLL-i J ^AJ' p—** j-* V/ 

* t * * f 
i-ijJLJl 4—«£Jl UL^ 1 J-nijj .^>01 v Uj y y jl—JL)' o-LpIS -Up L^j 1 Jjt y 

^jla Jfl* Lt.:.j j „^_jL-JLb y&jIUl *j> aUi j-jUi-l J^l UiUJLSt 

«oVj^l -UP -U>* y_ 0^ '^*3 *3j^ '^ JLt ‘ OjIlP 

jU* J jk J J^ry_ jt aberrant thyroid tissue £J1j j 

Hi 

.(.IjjjJl ^JlUp <j1 _Ui oUpIS j £-™i3 -Mj^ S-JIjJ^ Jjy 

,U^i ljjii\ s^^aj ^Lg—u 4 jL^')U yM 



^ ,ULJJl «LiU syjL ^ c*l—Xj' o_u a*- y ji jSp. .ua—1 uyT ; 20.15 

aj^» y&'j ,% Irwti ^y Lao *^j ji .UijjJt i-li!' ay>0 J J& ^Lp 

„ Jou^ yll jfljJ- 1 ! yp Lgjw? ** y> L& 


Face 4 ajJI 

S*s**i!l ^v* *-J_J* *juoi ^jjLj ^ *1 'a OtjjjJl *" _J“*’VI *-* j^Jai 

J_jV^ 4-iaL*^ ^.-..*j ^ - - a *} ' wJ j*jl i,ft». 4 ..l I A ]a - - tz\\ 

j^U.j .Stomadeum ij&iiJt ^>-} -J'jjj* jJ- ■V , ^*4’' ^ A 
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ijjUi Ui .(21.15 4-Ji M-Ul ^ s ^UUt dLaii oijj^ jai 

jSLiii ,:LpU-Ji o^Uaj_pJJ SL~J ULki 

I ^v* 4J ijs jj* 4j Ls^tj ( l 3UjJr\ ijjUi Sj s_ yj a^UJi sjbU 

c-jpsiJJ ^ j*jU 0 > Lijj I j t wJl&ljp-jAjl t a 

*(21.15 jSoJl) (fOil») ^taJl ^ ^-JUlaJ 

Ajjiilt eUjil 




!> ^Sn 5<U J 0>Jr J :2U5 JS^J' 

04*L^ ,3juLJ' AJsijlj AjjIaJI kL.AjjjSl jj-^i 4.5 J+** J*-* 

*^S* J Cj^ V-j/ v Ojj^ .jr * **^Vl ^ Vj* 

♦ O Jj Jbf-jrf li 4_4 Li~* 



457 <3**$.j ud 


nasal pits A-diiS' jSCid J*>U- vLiSf' ji-u; 

L*l . 4i_.ii’ S ' * «JL4$l>* l*XA jJUv^ 

sJL>.IjJ! aiU~' Ufj t <LjUrl OljjjJl ^1-uyU 4-5-jULl ijU-l 

,(22.15 J£aI1 ) C>ljjjJl 







*oW 



M*Vl o'jjjJ' .^jLJ (6) -v 1 f £±^' (5) jvs- J .A^-jU ^u! ^ ;22,15 j£*iJl 

<J5 jli V 1 *" ■! ®jj* ^ . *> A* + j Cr ajjLJ'i <1 j,.g g * 


.kJ J| SJl^ jKfcij * 14 UL> iJU- 











.^JLflJl- JaJ^l oU^Ij 4*ijS|1 oljjjJl ^JaP-L^b jjl ^3 

(23*15 J5s-^) jUi^' ^JLij slJUJi ajjL Jy.j s~*^V oljjjjJt <3^ 

,4jjJjJ 1 ^v* ^JuJl <LLJLil ^JLzJ LkSOb^ 

dhJ-lj UilJ UJtJl J-$Lij 3 4^1 iljLiJ 

. Jal*jlU Jai^ J>P 04JUJ ^_ill jJUUl 4-SsiJt 




s_i * jiijj (7) o^=f 3 .4?r jJJ jiai* :23.15 

3 J w , k3r ^lmhj jju 4j ^ aj *£ (10) J^r .W i*-J^ 


* ^ 3 ■^Ji Li A^LL> iij- 







459 


*jb i j*^p ^JLj £,ju)' j jJl Syjii^J^ 4^iJi otjjjJi uy J-^d 

^ JS^J jja lju* y^lfaJl pV» U ,<23.15J 22.15 J!*£jJl) 

JLiiSl oU^3v JJ-t JSUj fi-t ^Is3^ ju^ ,^U*il ^Uijt joV' ^j^ 

4j JSnJLiJ 4j jJUJi LgJjlii fu) 

^ajS’I aUJ' jwJ JuJjjC- jji i( J-jU jUaijl Jju <S J^-Sl 1 *>* i-A*-lj 
b ^JLkJI jd£jj iwAiS 1 ' wi ^bL*J' ^ l. j] J^aIJ V jl jll ^V 1 

dj£ilij JS^uJ 

^r-^* *jjM' g-* :(23J5 j£^) ^jj?^ j-^ d/* 

Jf^JtJj j*Jl Jf^iJ ^ ,.i 1, j *j4aJj a-— a.Jl,^ *^jjjGJlji i^^' l| k J 

.(459 ^ 2.15 Jjj^> (o^Ul) wJ^( v^t otjjjJl 


^yi J - SLlj j *£*jlti\ j _ J ' ;2.15 J 


asUiit tiS _j' 

* ijjU' 

ij-^ll jlijiS/' JUjjUl ,^iiS/' j—*■ jifJ?! 

^iiV 1 ^Jr 1 

AjLiJ 1 ! ^>* cjJr^ 

4j jJLkJ 1 ' ^LXjL' 1 

wijP .ijjJUJ^ <ijj! a^ii 


U-L*- 

bZ*- ^1' LiiS 1 ' 


4_j_4.,4i 


4^3* jj> kJL Jj^j La^-J jjp £OyL* 4-JJ Vfr^- 1 a jjU* 


Intermaxillary segment ^1 c^ A ^ c ' O^ AjJaiil 

Ljajl Jj-ajJI ^ ^1p ^ JaJiJ 7tia*-J l i ^Lp JLajl*^ JUjjlJ 11 ^ J-X V 

4*bflji ^jyJijLJlj ^iSLjLlJj A^Jl^ i Aj^IiJ l l j^J 11 

philtrum S^ J^Ai jAAJl (') 'j* uy 

0 (^) jLuJ 4 ju jl jjJJl liJlfiJl Oj^a (w^) 

^JU!i Ukill .(24.15 jSLiJl) . jJiil J}S(I jJLJ^i jSCj^ ^jJ\ 

# a,^ ajjLJiL ^Jl]I ^jA 

t* 





i i-3LaJ'/ ^dcr 460 




Jsy^ .U-j^i 6.5 j>>* j Aj dal* J :25J5 

- jii)' Jfl^-V . jLJJlji t*JU)l Jl.rt!!»*il JUj ^JJ ^ iUkj Jk* ,U .jL-JJl ,^__yU- 

y; **j^r 4 jj~* ,jr .^JyU Jiy V ^—ihj ^-*y^j dLJ-i ju 

wi Jj 0 ^ 55 -yj j5^ ^JL?-y J5 k— j yyi .i .1 3 jjLii} <jiUL* ii>.jj jU- 

.s^yuJi ^jy'jJi *-* 4*^ jjSf' *'j&^ o-U'U ji jijf w*yyi 


^ jU jja ^ ^ ^*i 


•iXail* Jy AjJaiJl . 1 4 j yUJl i-SU)' ^jl*H jJUJ 1 ^*la£ Jv ijJaiJl ,T :24*15 iJlr 

a1L^\ ^jJUJi jJuJi iT jap ^ Uu*Ujt t 3j jJUJi ^LiJi philtrum *yJ Li^i' ^k*; c 5 y*jt 

.ji-iji ^yii* Jj^ jj-J-N 










461 j ^^5 


Secondary palate 

(24.15 dJUll j^U-* J_jS T l *iiJ4 jt *-* 

OljjjJl Cj* s^' OvW*^ JiU-l ^ ^ *y-' 

^Ip ajswj ^Ulit ja ^oLJl ^j flj£*X\ s-J y^l .ijjJU 3 l 

j *£d~\ Jjijll j .(25.15 j£iJl) JLJLII ^Jl> J* Ji**SU JsU y^ 
i£yUll s±JL^t -USsJL* jLJJl L?y L-a*' *l>LJ 1 v 

.(27.15j 26.15 CW&di) 



w3 *i t Ji—iiy 1 -iij j'—U .^uJ 7.5 j~*i j>^- y ^ ’34.15 

^bu.Ji JU]' J'k**2JU^I JkAj *5^-1 jU ^ )Lia/ Jsla .yJ + ^*iS^ **^^1 J,j oJL»j Ji* 

ii>-j jL» 4 ~~»j y 4jj^53j Sjy3 yl^ Jeu-N ■-jy^jl , jLJUl^ 

,wj ^ d ^ a-£J-i -*yo J ^ u uu. 









jaiidt ^Jlt 452 


JjijH ^is Ujup ,(v 27J5 j£jJi) J}S’' j£J-l o* 

lijJj- 1 jJ-J-1 j** ^rfljjt f-J ? - 1 * ^ajS/^ y+^± i \&L>-\ 

*(27.15 i jS\2tJ^ c*jjJ^ J$ U*j^ 



v Ub*-lj. Lfcj^xJi jjj jLSvjJ-l jli10 j*<u jv*- jr>^ "27*15 

J-\f£j-l Jry 1 JUi?UJ 1 Ja>-1 J^-^-j Ajl^IaJ^ Ldftlll .jjL>*iJ ^_iljaf j7 )cL> , W .^iiS? 1 ! wj j^'il' 1 

. <w^ ^3 4jL^ j* ,3 jtj >—^ Ji Aj .,. y ^iiJ ijj^i .£ t^jiuhj JjV' 

CLINICAL CORRELATES Ajjj>- CjlbUi 
Facial clefts i^r jl' 

-LJ* ^_l)l AajLJJ^ Jr* J^fl-JlAl fciJLJ-1 Jj AJ jpLjJj AA^J' 






463 -'15 J^iSl 


t * J 

. r- Jjjl OLfc^ii jy T .— ii’iLf- 4 J»I?Ia1' tL&Jl Jju" . W—JLJ jiii * 

^y*3l ibMj UJiJi J —u ^ 

Jt» OjSij <vj 129,15j ij w-28.15 0*£i)i) JjS' jy 

*«AiVl *-* _jlb .iLiil # )jIj (J j' flii' ^i.ga.'l i_., : ...i 6 jp 

iu-i 3jy?uJi wJdU^ ^—Ji J5 Uj; . v » $4C 3 y jwUr' 3 ****** ^ 

JbU 4 (^ ^29,15; —*28.15 tijk±X\ 51*111; $jLzX\ (s?>^) 

y i wj^i jF Ji jk»& jj^ ^jp tj^iLtli 

^jA ^jull ^ jULil Jii jt ( t*—4 j aJU*p b^i y t ^Uj j —J jijjl JJUi 

ka 3 *A) r- yUJJ jit ajuJi L* 1 * ^.iJLflJl yu^ —; w* *j 

,(;28,15 ^psJjij **WSJl aJ^D «L**j LJlI>- <jw> jiil ^ jJLill 



JUC; bj-lj wW j yL^* Adii .wJ y* ,i AiO'; jJU^vU ibJk; :28.15 

Jj ^JU + <d .Sjiislijl 3l jjLaMj AijJl Ju?-j ^Al 3l ^4^ 

54s* - ; a! j a .1 * Ai-i- *_* y* jyULi .; Jjjlj* tiyLiL* ,_JSj i_aJLJi wLtft 





^usj LiJt JjjiiaJ? fJcz .‘ypiljJf r ***Jj f/ 464 


4jLiJ^ 4S\*- j Uw«*P i jJ t ,Ji *w*L*Y^ ji-iJl 

( j~*i Jt c/tflU j ^U)i ju: .(T 29.15JSUJJ) w*V» j! ^ 

.«_^Lllj aJaIaIi jy *£_jWl Jjjjl jb.-.j j lillaJl *Jj 

# 

j 5jbl£ ’(^_5 ^28,15 bn-EjUaji £tidJl IJlA JJL* JJLf L* l jCtS^ j 

(^29,15 4>vJbB) ^iAJ-1 jlJaJLit y* j 4*iJL*-' r- JjiJl 

,Joi* abfrijl 



5jLi 4 jL> +Sr i ,*L*15" j&p a> oL* ,T ;29.15 

-fiiib 11 ^Lf- 4J-S* . Ji ^prjj . JjA^* j jniLJL* . J . JijjLiAi kibi-tji t J jJmLJL* 


4-Ar^t SjjlJl jJUll 3jjb J-^ 8 w t^ 

->r^1 Aj^Yjl kJu^ aUlJl ailp ±JtJL& jJ 4 jJU3 L*JuPj jji 

,(—*29.15 jS^Ji) 

*1*11 jjP ^*L*JjYl ^P ,*j£ 0 tj^b jijJu* 4i j m 3-J>-11 *uLJ*Jy^ wP^ 1 ^ 1 ' ^ 



465 J^=^> 


w nj pJtsj ijJLlJl yMyj L* o^Lp llw jL^LJ^ -laiJ-l 3 AfrV ^ OyjjW^ 

o^Uaii 0^ U LUpj .(j29,I5J£aJ') wiiSU jjA' JwbM 

A4a££ tljUr J.+ .t7 4 ±C-Lo 4-MSjJL- jJ J«^j ji j5or^ Uip JyU>^w* v_A-^lJl Jais-i 

* * --■£ ^JuJLJj U.-yll JfljM yy ■.^ i j^JUl# tj^ vNjT ,-la^^dl JaiL 1 ! ^_1 j jlJuiH r ^“ 

gUaJ^ cLjt lA*- l^li y_j-jdl 0-La wiA£ .^UjJl AA&a ^UAjl) aAU^I AjhJaJl 

a »jJill ^UaIJ JaiLl j^Sj oi^ j (L*^ 21-19) neurula ^Sj *^a j 

* 

4i jA.t s U Ai^jl AjA^ ,J*4^|J| aJsAxA* JS jAAI^ ^JjJ^\ 4 43 jjLjJj iijJl yjkx^ jl 

Ja*> ,>h^ *A>lJ^|l alp L§-a (%80) -Up yS^ y'y> 1000/1 J,ly~) 

4J jJLA* LLAj wjL^a> ^LLb J\T lil *jl5L-Jl ^jv f < J Jill ji\ y*S- o MJJ LgjjA?- 

Jli bj U1 ,%4 a!j 4—*ij w-aJL ^LJ' ULJ' w>L-aj jf w>y JU 4( jv> j** 

4jjJ Julljjl A*A jl5" bj ,%9 JJ ihjj jLJi Juilaj' b\*$\ ^JaP- jy» ti ^uUia^ jLLaJJI 

* 

*%17 J] mJj y J,li!' JaUIi ajL^J JUj^ Jit ^_wjJL JAJ L^jjJj 5j oLA* iuA 
2500/i) tijUit UJJI J* ^sSCj Ji! JjAl j^iili dLPl A;jA>- JAjm jj 
*J ii^p Vj jy ^ (% 67 ) A^l alp y£i A>a£U UU^ 

jAiaJl ^jJLLa ^Laie? U^jjJj ^foy* L)^S f t 0^ P 5jJi^J) 

aJU jI ^ 4^La«* J5s*isi wjL^* L-^jup a^-jj j!5" jlj %2 j>'y^ j,b)l 

^Lp %15j %7 ^bjj jli ^jU^» 

ijSyi3l ^Aa j^Aj AiP L^*l>tl!i p Aju A^Lj'^'I AJt 3L^1 lP-1 

Ajj*j *j^^aS1 wUp 4_l* Aip ilJ y-Al^ ^<X>t liLk 

^ja i jLl t\£\ ^ —^i 1 j\j y*3 1 a* 

, <3 jL,tsU JLi-iP'k A i-U* 

Nasal cavities ^UaWI tJl 

a£ ^ . ,^ - ^t 1^ ^sZ^^Aa>^J^ 

j^ ] tj*- 3 4;ja ; :—Ll <U^ydl LajJL!'' til iL^ #J»- 3 



jjoiaJ fie, 466 


oUa^i 4jjoJl ^ jUAJi (T30.15J&JI) 

0 + 

primitive choanae ^^3 ( V±jjlp- wJ^li *i?L-+* ^yJLll 

jJLi-' ^ Jls? ^ydl jULft (^30,15 

jlaj UtaS 4Jj^fi ^jlS/ 1 *—cL*4H (^jjUJl *iU-i *-*3 

.^^■JLJl_j >—ij^M jup dLlLg-Jl jlj^ll (j 30.15 



6 j~*> jcX S^UJ *JLLJ< iiLUj i^V k *JU,)1 ?* ^ J :30J5 

— ! *uti* . w 1 . ^Aj V ^ ji* cL^jjLi j i ti ft * ^jL^h'1 

jLaJl lJ 1p "-*}>? V* 7 .£ .(Ju- -tij ^S 1 * j^ls* (Tj 

* I 1 * 

w^*^ 1 (J^ 1 *) J'-^ 1 ^ r^- ^a-L« . i , jiu>L« 

jlp jUl^Ji (^V a*j choana) J 1 ydJ JjV* *iU-l 5l?L*^i syi^j! ^ 

JLlCj ^5 *^"^jjJj k ^*^' wii^J *jjl£l A-Ji^ili 

*LjI ^*lipS/ 1 J-^iJ ^Jr\y ^LyJl^ fU*P Jl 

»4j!-^U cUjlpJ j JiljLtJ^ 



46 7 t3*$j 


Teeth o^ 1 

jJLftB vaJj W* A** j£j Aj$- ^Jt ^Jl>iIj V 

^jL^-t yt jljUrf'^l LijJ , JLu*Si 3 *—■Lui?' 

wiyJl \t%* ^v* 4fl.^stji1j( A^la. J 11 4^>Jj^ aJaaII h j**jiJt 

J,* ^oLJl £ £-* ^ ^ AjaJ.1 Ojl gjjU AjUpUJI AdJoit -^5_ 

a-i-fc ^la-*J l£ jJUJl ^1 p 4^uJ' C 4-i* 

^J5 &^*^p tO 3l.l5j£-iJ') ^*uJl ^>* bAp -Uj U_j A^vJ^Ji 

a^ -Uj jJjUf^ S^UaJl 4*£>Sl' Oli^5sJj a&Llj J5 n-JLj 

a ^JUJ^ aJi& Jju tjtlLj 4 (w 31.1J^J') s-Lc Sjj«JU]l aJL?- jit li-Lsi 4 *pt^JJ 
^■ ■■■ J l Sjl^JaJl ^ AJU-b aaJs ^Aj 4 : .^.J^ ijUiaJl ^ a^-j\^- aJLJs 

Aj2^j^ 11 A^J^Jjl b 1 . A*^J5%Jl j^a i+^J —,/* *—■3 J 

.(^->31.15 J^^Jl) <- j ; ' « « J ' <U-U-I ^ixla yiJ j—> ^—ws*)' jj*)' j Li-J ^—jjl 



.j+rf (6) .i (3) sA'^s ■£ .^t-I (10) ij-UiJt 












^LJJ jjW/ f**Vf 468 


^ ^^jav> ^**Jl Jl>-U tij& ytJ! JUju ji V 1 "^ a^—uLaJi y+jJ b*U^P 

Jl ^ v-J' UJJ' ^ **A ^,4' i~4» ^ ^us ( C 31.15JS4JI) 

**•'4 .Dentin a*j l*j ^—J odontoblasts 4=—J' 

4uLij aS^jU (j^btH <A*k> /XA jl 

sL?- OUjjS r ' AjLb j (^3 1*15 jSs-iJl) iLPtil JaJs ( ^ — r. i M,l l 

Plllp lp \ . . A . . .4 h h . 3*1 A -*—^jA « ; <4' Ij^UP t*' .^UJl t jt-Aja jljpfci^U ^aju* ^,-Jl 

.(j3I.15 JS4J1) JLS\ 

j (ftlijl' ObuL^) f.U-1' OUjji 4i 4^4' V—~ 1 ' 9jL^ia)l ijjl4aJ' b^'J*- 1 jjl»i 

,(j 3U5JS4JI) ^UJl J> aL ji? A-JL^* O^J yS>y* b^LjM oJLA TtZj ,f r \jj S )j\ aJufe 

<* 0 
^ —J \ tL-U iJUP aLlULJI ijb^JaJ' J L^Ai-i oJu* ^ ^ip a ^A-P 

*(w 3 U 5 /Ui t U 

oUjjl * J^id' ^il ilU-& JA *ifjt i y >*Ji 4-*i ^Lp $LJj .JtJsjla 

* * * * 

( U3j tLijP a5"jU { L£^* ^ U^j! t £buU b* jup J,] $,LJj 

* 

,^p*-J' -L*> IJUfc ^ ^iaJj ^Tja .«> .AmLJI J 

J 

A:k, : ~v-U 5ja^ a^>UJ^ a 1—jl aj jl^JflJl CjbLiajl siy>- UJLIP ^Ui jjjr J&J+5 IJLj 

^v* a-LJs a : ;..3! a^ : l4-1 b^>b^ ^j *(^ 3L15J^-^J^) jA^lall jjJr^ - WP ^5LxJ^ 
j-JaJ bi^upj (32.15 ^JLp b*>Ubi ^ 

ij ^ ^ flL*j h \^ J t J 7 T i -- O' 

J J J ( 

^U443 jJ^r' ^Ip ^ tHj tJ^ Axa^b*!)b>- b»^ 

jUiP jV* wJj AiJ^ b^bLl .(T32.15 aJp^U OUjjl Jl 

-bby! AjJk> Ljul' aIs^ yll 

— L!l oJj .oUj^aii ^US^ ajw? jj* 3 t (32.15 

* 

kXnjJ 1 ') JjiUflJ *A ^-i y>r ^1 Aja^ll ^LLl? jp L^jJj 

.«VjJ' 24 Jl 6 >4Ji ^ a-JJ' j' iiaAC-Jt 0U-.S' 4bJ4 .(^32.15 




469 3 ^j 15 



4 *mJ y iJjuj 3 a^-^L* «VjH Ji j3 :32.15 ta LS^Ji 

^ A-*-J^Jli^ >1* Li^v' jJ C ■ «>■■ 1 ' ^jA k^jLl' > i " ■ w J^^ i> 

Jjj V A*-* 4 JmmJ^ ^4J jl t A .y .1 1 ' 

JlpL«-j * 4^uiJi ^jLAa-J 1 ! Aa 5^ t j L *> . J l> ^Ji^j 4 (33.I5 

* j ^ ^ f 

.<aJ!jJ^ ^mj L*Jjjp pJkjd' C^Liilbj JaitU j*—J l .A^p-*3 

oiiuiVi ^u] ^>Ji ^m\ 
Molecular regulation of tooth development 

*Lc yi*j j*li ^jj}az}\ j j h k 1 j'jJj 4 objliiJl J VJ 

jUl j' > ^ ^ .J*+ ji» ^jJil ^j4JoH yUJ (gjjJuiJl) Jbii jUl 

a«-L^ j (3 ^ "E' fi(yJC w’bLpb i) 

*0^" 'A Jl A'y W-* 

2ujnJJ1 ^jA ^,]rg ? :^U ^ l ^ju SJliA 

,3^ ,,^jpyii aJL >-j* jjba^iH <—La^ jfj-AJ aols sj^ tjr* ^ ^ 

j£ U^jk-P cb*— 1,1 ^ a---^ JljLjs* Jl aJufe 

U=iJ' j*J' (BMP5) OL-JjjJlj <WNT5 :jliJ 

MSX1 > (£U^) jJ' >‘**j ( SHH ) diaih j>il >bJ^ (FGFs) 







^aUJ tjLilaJ 470 


jt yuij j£i jljWij jliJ-l jjUJI Soi« /bl MSX2j 

* # * * J * * , 

j y>J s.Ljt aJUhJi 4_JUj \ 4-Jij j+iJtl 1 JlC aj jf 

f j i 

4^t> j 5*xiC‘ oJift jjolli 4^-U .(4 jJail) gastrula 

4^^*^ J^l aj.». Jj i ti ^v*j t A. j ■ » iwi^ ijJ AiP 4ii*wH ajl ^ la h ^ 

ii>- Jj aJU* *jLi (*JbLl w'j.*) £-Jaj£ Ij'A>- 

BMP2j SHH ,FGF-4 j* J*s l^Jli *±* U-lp 4 (3L15 j£iJl) 

oLijl j t* jJuj oLii^ jJaJ jl FGF-4 —1 *BMB4j 

^ wJy BMP-4 (Ja^J oS <(AER) v>-^ ay&tM Ljt^S 1 ' 4iU*U 

.SjAJi hy^ 


<«)j' *'^-i j-^*^ 

A 


f 



Uld i+O 

(*+£><4 


*JJL-.Uj 


^dl j3 


U1J J> ^jS 

<*3»i *U.J 

(^£>4) 




<dfcjl^ ji jJl 

£> 4 


<ajU j * ^ ■ ul^ 


(9)ji Jlj 4* 0L**i jJ.1 -duLji jb^^jh : 33.15 

CLINICAL CORRELATES <±j±^+ 

Tooth Abnormalities ohjXi 
^JJl t ^LL-Jl ^y* jj>*> L* j 



471 4 • IS 


^jA LLftj' A^Jji iij^Js u J^JUJ jl 

<-j jfr JiljJT + LijJ joili O' Oo^ i ,La^jlp j oLu*Si' o 4J o' ^OoT 

D JyLui jjp /^p Ulp *LuU Jl SjOU o^j^J j' 

4*u?r a-J'^j oo^j^Lj L^*> Lc. *Lc ^Lp yjJ Jl^jP sop -IJLa^ (Jw^jllj 

Summary u-*^ 

iial-jlil J^* JL-Oai ^y» (J^jJLJ^ 1) wiJtj" 

l J* 2 ** ( V,4 pouchs oLjtj clefts £ jii L^ij J-yaij 
w^j? (4,15 J&iJf) <il^ ^ J J& .(3.15 gl> £*-^l J 

Jl^&^ll) j' 5-ijjOaP ^OsjLp^ t( ^LaJ' ^ J ^aJP * (7.15 

J> ^juJ Liil oL**JJ ^Ul pVi Ja* (40 ^ 1,15 JjoJo 9.15 j 8.15 

Lf ^SkJ to^i,' oL*Jr' aJU!' Al>-jjkl jj . J^S 1 ' i y* AjjL^aJ' iO*jl 

.(2 IfjsMj A^jil SjjJJ' ^0,4 (W^ *(i ***^) J&ijlji sj? 13 ^ O-^S/' ^0^" 0) 

J *ijo Aj^*i*J' A*£JjOJ' JOaJ' (j) .(3 A^Jrl) Sj^iu 4.U. Jl A^ijOjl ^JL*J' 

.(10.15 jCiJl) (4,5 ^UM) 

, y&Ual' ^L*4 a]' ^y& JaJb Joj-1^ a*iJ UoAl <L*jftJLJi ^^liJl 

V*y*Ul j>*b HOX ^L~r J &L*J 

^L Aij^til ^L*oJ' *jai ja ^—--a*)' J*j*}\ Ji 

^ o^'yLj '4 a Jlp JijL^; Lajjlpj ,(12.15 (4*wi*Jl) 

.(13.15 J^J') wJyJ' L!>U 

^L*l Ia'^w* Jj jl—Jjl S^Ojj' j yl^O ^v* 4JjJlll iJUlJ' iJLJ 

.frU^ii jw* <-^IpjJ' lO^LiilJ^l 1 

OljJjJl ftjjlJlj aJLiL-J' 4^5LaJ'J i Aj jJLftJ' A-Ssjjl 4Jt>jjjli Cj'JjLJ' 

J j>- jJ'j <*v0^ r ' 4*ijS^ ol'jjLJ' Oju Jk^4iJ ,4> Jj 

jy* |S >-1>0 lij 3J t A^La ^_iJi 3 JwA A*^Jrl ijjUJt JLp 





^esLiJ fde> tjjf 472 


( 4,jJUJt SjLiJlj j4jU ^j u:j pjiv?- t'jO+aJC&S j fUcJV' 

£ 

*-^» ^^Uil jJUit ^—Jj^U LLiJ xO-x^ *(459 2*15 

2JUJI L5 Jip jy (23,15j 22.15 JlCiV») Oi^V' 0^^ OyjjW 

*^b 1/ AaJajsJl 3-lfc oJUj Jai^-l -UP (jyjjlJi ^O-AjL 

(^)j diiji J^* (^‘) .phillrum i/J' (') 

k uijS[' ^-JO JjjUt (Tj :^v> ju^j * whii jJUi-l ^jSuio 2J0M j 
(^)_j ^jfjJi |iw ^_Jl UjftiS!^ O'jjtJl (*_jJ^ *j—■>r' JtSCij ^ 

fUdl ji% .(23*15 jSLiJi) bM JfLii ^=Ji u*Sf' oljjU' 

2J-J0j (^yliii) ^*-LaJ! 2 JlJo <*j jJUJl oljjUl ^ jiCuu ^_J 1 

*4i» fldl j^p *! ,jP O' ^ *UJ' ^ja 3JLJLJ 

.(^^jixAl) 4 jjjI j V-j^f jP u^uJ O' i ^SvjT ^_JU u^JJ' £*uJl 

^*luJ * Olu>Yjj ydt^ ij* il^' w O^l cIuj jOLJI 4j>-j jJUj 

j* ( Jl4Al ^—w^aAjl wSyjlj pOJl ijl^b Jv 4iz** £* UajJ — 4jjL^Jp cOjjIj ^ jL**Y 

JL* £±ft} (32.15 j 31.15 O^uJl) frLjLl OUjjl *tuL' jLi£ .aJk.yU wJUi 
. ^— **-a*Jl cjIuuj ?tiAl ^L*Jl tlr* ^O 3 

jij!- ^ *kI*^A' 4 aJ*DI ^jA J±\ JU-U* j*A « ( JUJjL -b'iU! 

^ f^ (24-6) JL~ (WJ' jt iiaiCJl OU-^1) jjVl OU-V' ,jU 

jSLi^s .SJ^jCJI ^_ill iOlg-J' j' *UJ1jJl 0 L*j^[' 

.(33*15 jCsJl) ft l*J» ^ <JJU)t 

JaU JSUu 

^APuift C L^jJ £*L* 4 j jlp^ tej+Ak*S~^ - ^2j*Jt 4— i jmJ\ Lyl^ JLaJ tjtl j 

*. > 

jb ! j fjj>- j?*+& 0-0 ^_.p as*Jj ^jLzju^IS* uup-U^/ ,2 

^jA jJjU& *J^bjU-t LzhJf ^_.J ...v JLi^ ^ ijy 

JJ dj£ tjt c jOCr Ojf t J,Li.Uw" OjOv 0/ 00 . -U J^rdJ 







473 uJjB :15 J^aHi 


f&tejJjUl *Jla i—*~« 

. tfc&fj? Jf J^U-£ ^—di L* . ±jL+?U 43 jjLL* <aJ* jJ j fM? .3 

jf L* m ^*2lff jtJkiJf <ju>-* ^Ju&Uf JzjLi *jj tjjdjjM? ,4 
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5 La] 4. saccule ^— iLiaj (I) J] JS' 
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(^J*w ^rA>r elf < W , “ y 1 J 1 ^^ J^>r V*i i jr * .t :1.16 jXiji 

pits ^iJ) Jj aJ-aLJuU t <**-*—Jl X*jLj p LjjHaJ L*j^ (28) 

,w .munciibijliir prominence aJLlJ^ iSUJi *£UJi 4 tJUJ) :<**—it 

* j 

,Uj^ (22) jr*** oleU-jJdt ji' £ ^L>*li 

ili'sU' jUi 4 :/' * utricle S-iyiJ' j£-A ^—i'^ (v)y cochlear duct A*iyiiJi 

endolymphatic duct SJ»U' aAUJI SUaJij (vJa*Ji) semicircular canals 
membranous <lsIi Lt* ^—Jl sAs jSLii .{6.16y 3.16 j*>^SLiJi) 


.labyrinth 


, # 

Jr*j£ y-^j <4*Sj*ll j 


SACCULE, COCHLEA, AND ORGAN OF CORTI 

f *+ ( ^ ^ 

IhNjiJ^ ^uii3 JUP Ua-jiL? 1 L*>- i v'L»jJ' 1 ^jA A L^4j 

iUiJi .outgrowth oLdV ^ 3j&k ,(j j —* “ ^ 3,16 

^j^aJ ^ JU* OjtXj Lj&jj -r AjL 4 ^_I?- A*jjijjJL>- AjL; J}e2j 4 ^ilt 

^JLp ^y* ^iLii 1 ! ^ji-t *-* ^JL>tIj jjJUP^ (_a* ->3.16 wL^ajj 
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Jajlj —*3.16 jS'-iJ' jiiji) Ductus reunions sLiil y. j .ill— jSLi 

. (8.16 iUof 



.^L*wkl' i->-U j£- * j• ~ * ijaUL* jl I ;2,16 

t * * 

^ *-* » .» i3 jJL*j 4*5 27 *bjj 24 4 

.(OV) w''> 1 L^aj^>-^ tiC Jaj ^ (3 •jb* >r ^ yi* aJ_j 

J? «(A 4.16 j5v4Jl) i_3j ^ - ^aP ^1 cLJaJlj AJa*^ JjIaJj L» tiLp j**» 

* * * 

\j*?~ i L^j jSvJLil A^.-i..,^ a*X£ *^ai£ i^bd^ 

Jx-iJ') s.tympani *Xk Ji aJUUu $cala vestibuli ajjJu&jJ' SJliUlj i J 3L ^^ ^iUJ^ 
frUjJb kjJLfejJl ^Uudl rs> aLJLH L>&^ '{^3 w^4*16 

4_*S jt lJl SLUJ ^JL>-y jljJfl .(^4.16 tLijilb i-LkJl 

«jjij OjSj U^j .spiral ligament ^— 'Jj^ [ V-ai* 
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* 

J1 ^Uk>- j L& oj^PJL*ji 4 jL j*j2£r SjLlaiii^L L5 jr*- <-*j^pJl*j <Jj^* jjl 




^JflLjli ,^_i-JLSl aLi *>» jjh jjjtl' f.^-1 ^gkfj:j <jl-»-«J 4 ^lx l *3.16 

J^-iJ ^.jsh 8 J ,6 J v*^ iUtt .—A Jl jr ,^JUkJ fr yMj 

ji^ ii*-S’ <Uw ^aJ «L j^Jr jyj* ,j JJJJlS"^ j .zJ r -~Sj'i <~j jj£\ SUiJl _y Suil^fl aLUl 

S 4 i_a*JW SLi «V^ -v^ ^ Jj jil VM—*J' *—-SJ'^r* *41*^ J*>-1 j* 

SUiil jLiJ 4jjJ\ J*4^ G ♦ <*^ U , J^U’ +J ywj! r |*Ji 
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. wJ 1 . rg.,^i i]*lj£ b*idiLij 1 ! J <i jJlajJI sJlsUu biiaJl iJliU) *li ;4,16 

SiLa—]') bni_jji3l aLill Jj ij*S~ *>■ ^ilnJl * J^A>- 

.Jl^l ^jgUojij JyUAlb ilUUtj UiaJl j* *J 

<(b*i *jJ') aJJLuJlj bt^-J i1, * :: --^ » 1 wSL-^’l 1 

j\ .(T4.16 .aJaJi j <iiL»j> dLJLL) bjLgJaJl JjSsj 

spiral ^—'J>^' yj inner ridge s ^1>-'aJ' :U® C&f- J^br ( *l*Ill 

' jk- —ijJ-* J^-Sj .(.—4.16 J^iJt) ’ ^■4 : - * limbus 

# 

Jbj 3 L^liM huj\ j' bJL>-ljJ^ 3 jv* 

tectorial ^yb£J' tU^illi *1L^» ((5,16 j£^) jlpr' J? S—J-l 

«* ^ J* 

— j ^—ijjJbU j! aj5Jy fibrillar a^U t membrane 

ju£P ^i l^Jl *> (5.16 a j* . .* ,U ^Ip AjjjJu 

jL^i-1 ^1 f j jLM oJLSjJl jl j*2*}\ Ijla IgJLJl ;—i ^^ wijl*ijJi JJi .^g— jjj£* 

4.16 VIII ^4*01' w..^U w5U^\ JfcUji ^ 
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.(5A6j 




<**. AiUJ 


i/AjjM J>1 
(skU oUfl) 





<ikb *Jt jaw <Lua 


JjaJ 
(^kl J AXbJl} 

^^1 


Full * term <x3j ( 5 ) ■v’ ( 10 ) J ^ *~3± cli ; 5.16 

— **jj^ j-*a£ 3 Jap-V infant 


UTRICLE AND SEMICIRCULAR CANALS <P^ jliftl j <aj\\ 

kj* jl>- *■*>#*- ^v* ^oLJ^ 

j» * 

‘'jlfJ 1 3 k-jjLSxTj (y^j ^ 6.16 -J' jj* j—ejA-i 3 . 4 

(j« £ 6.16 jCiJi) ^S ! t Jl 5 a»-ij vjs^' »L» JIjaL ft l>Sft 

*_</; ,(8,t6 jSUJi dUir Jaiij 6.16 j£ 3 J') = 3 ^* jut tfsJ diJJu Luj ,^£7 

^ jCJi j£-ii) jii JT j-* 

1>-^i ,Lv* jj^Sll h»ji' JL^l *v*.aJ* .(6.16 UjC-Jl 

. ‘I jjJj jllJ' • i! f~ i ''-i i ^ ( 4^j 'a J* jLL«, 5—w^’’- 

3U»JJ ^ 4& 4& ^jr*^' wi yi\ ^ Li^p ilj^Sl! j Lj^I j<3l; 

t I» » ^ Nj 1 ^ |AjU 1 4 *L&Lwm^ 4mh> g>" ^ C ^4 LjL> , ^ilp 
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Ij^Ui-^ 3 oAaijJt 

■ VIII w-A*J' AjjJlfcjJl JLlty itWyf v^Uajl 



t v^jiL aJ jjj, J(j ^ (8) . & j^L 1 (ft) (5) . ^ jLlSI^ cl^ :6.1ft 

3 fcVVj^Sfl it*-') 1 L^rjli^l >-J'jJ4 j'j-3r <!jf ^ll f^jA-S 11 4 JljSll i jf-A 4 frLc3Mj 

.*J**Ai JLilty 

■" - 
j5Lu j sjU» jP ^ 4U * * - ■■ 131 dJLoj jj-i j5%IiJ LtsyLl 

^y* 3-AjLd 1 ! aJufc 3 jjJ^-Sll J^Jitjj .(jr2.I6 ^ 0 » l q ,i, . , ^ fl » Li*3I 

jLIojij *y*- Jjtj Lfc*# $Ju*j^ jl?<■*■" s 

. Jlydl ( 3LbW Jliityj o Jtilj ^ 

Middle Ear Lr b**^ cpVI 

ViKlI 

TYMPANIC CAVITY AND AUDITORY TUBE 

Jl5LiY) ^ Jlij tw >Ul J ^ ^ 

^jtlJl rdjaJ' 4w?jl ^J 3 *u3r^ 3.^ ^JL&lJ . (7.l6ji 2*16 

—3yaJJ LUdl ^k*j^ <3*34 J-* *j3-l iJ*J*± -Jj^ 
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.(8.16 j ■—’7.16 Jji3l JSA* 

>>j ^u!si 

■> • j* 1 

^“■*1 

l ^4 J ‘j4 

L.. j.- - ftC*. 

J> ^ 

\ 


i Uw? JkJV 4 <jjSh 

. ^AJ^P **• ;lr?^ 





^jii-j' wo^ j j lti ^UjJi a*»-Ij ^ 7- tj%i9r pfr ^jp js£~~j* niaX* ,1 :7.16 

r ^la— * J^' -Sr^ t oU;i2*J' e-lX Aj^Aj & Ja—< ^ (( JjS^ ^ , j*LJl i ^JLjaJ' 

-jA' -da^^sU A-fcjdd 1 J Oyw?N^ Jaii-i jy^i, .Alfcfc**J' oL*_.ia*jj *-» * .'^*4 *_J^JaJli 
Jl Jt * ',n\ \ j* klXill A^U^aJ' sjlJL-Jl Jaj-V *^jlAjl ^lii 1 *-j^r4J 



.fcUJl jatyJ .Uu-kp « ^ Jt jiS'lj , ^UiJi ^«*J' -UUi ^ Oat :8.!6 jCiJl 
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OSSICLES CjLuiikJI 

j* &~*>.} .JjV' —-* Sijkilj JUiJl JIJL 

jj* _»m^. 1' oLwadl j' «->j .(^9.16 J^-iJ') A-jlil' 

jSLiJ') _i>- ijal* ^lll 4-^jJJ' ^ ^>Lj l^jli SlJ-l 

(^9.16j 8.16j 7.16 Jl^-^Vl) L4 ia-^ 1 Uj«j (^9J6 

jtjJrl JjJa ^Ip ^JlJI ^JLiaJ' ^^psdJ ^isLjl 4 j 3jlLJl 

, e * - v * 

7 L*-upj ^ Jfia l i ^1p Oyj>^^ J'i/I ^LJaJ! ^ ; ■ ^j ^ t UjJl>- 

4Js?LH AJTj^/i ajl^IaJl j^j sJa^stl Sjo^* *dl 3**«*JJl ^ ^ ^Ip oS y**-* s^U-Ja*Jl 

UJ (^9,16 r J| ^4j j L ^.w iii L 1 ^ I .M . J 1 .|» . 1^ ^im/ 3 JLJ 


p^Jjj j L^'i .l 5-L& '. o all 4 4 jP l ljJl 



v'^ tf JaU* jUlJi j*>-v Jj .T :9.16 

.3JLU' ^Uij iiJail i ya^jji JiS r ' ^rJaJ -V ’V^ 1 a* 

.^bUl ajLjaj' v ^JLlaj' -SaJ^j fc5j.ya.Jl aJiUl ^Jlp eLijJl Jl 

sjjil <h/3ttil t \ g :1 *h p jli ( ^-jjLlI Sj Jail li 

4JL£jJl ,_, -/jftJji ^J1jJl * .^i*ll 4- j,iJL a.^m t JJaJl £.LiJiJ 
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3 C^ JySs^ij t J^Ull SUM 3 Lil^uU) 1 

^IbB pkp ^LWl ^*j^k jjju Uaj ,^l ; bll jlill kJ 1 ' 

Olj^skt j}£j) ajl^kJL 4kA l <LJi J^\ ^LS^I 
v- olil^slV' d\ . JLkJt Jr^ jUJ! ^ Jk ( JU* l*-i V'>’ j-LTty 

Ji^h j[^JL«J Aj*JLw ^jipLJa> aJL£jL- 1 b*AiLj jbJl 3i 

External Ear S jAUall ^3^1 

EXTERNAL AUDITORY MEATUS >Uill £U-B 

J^J') ^ 5 — Jl r ^ 1 s ^^ 1 ^Ul^l ^Lzj 

aj*i ^Ju& aIxJL* t blJLiil ^ r g..,»Jl 4 jUu 3 t 'u»MaJl j* 3 ,j aj j\ ^ la!l L^Ai-l ylSLj * (\1 .16 
A^ ^ akfc ,(^7.16 J^-^Jt) A-^U^aJ^ ailJuJl ^ aJL^ Ajjl^k 

J^k-^ sLJLp 3 *~ b^-wtaJ' aj jLgkJ' AJlk-jl ii^LiJji 

^ r^ tjjj t bL?-' ^_I>- A-j^UJkJl ajtJLwJl 

EARDRUM OR TYMPANIC MEMBRANE JLUi *Uill j aUJI 

(•—') ^LwaJi ^a 5 3 *j^'k AJTpl 5Jllaj (Tj ^LUp ^JlIL 

j^jJij ^v*—J \a AJlJa^Mji a jk (^ ) «^1 Jail r^3^d] Sjkb ^LjTpl IbjLgk Ajlkj 

jkil jj ajk ^J-Wl tbLp .A*iJJl 4<kil (s-^9;16 

y*lfal! -UkJi ju J^UJi ^A\ fr jJrl J&J*j (v 9/16^ 8.16 J!*SLsJl) 

,^LkJl w> 3rlj 

AURICLE u^Vl 3 ' 

;jhh oLLgjjl jllp aj-l^v w* Ajw* 3- ol ai*- ^v* O-^S/^ ^*Ljj 

a_U j] (—£j Tl036 JjS/^ ^JuaJL k*P-j t 4jul^ 
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tJUU Jau^ ^ ^'V k>r ^^ ^—r : ^ ^r^--* -' -10*16 

C*1jjj|Jl -J .4-iJl £^jJ NP .wiil 1 H — iUl'j JjSf 1 jy^' Jr* 4^-J' V 1 

jJLiJl .LjyiJ iy&Uzjl j^Vt ■ J - (C) jw*J^ ,*jiU ** J^-'it 

.*JUJl l * ^ n .h i J Ju^V* A-Jau J^tJ* ^Ai—J' 







4j AUaJl wiL*- J^ 3 <j*^j O'jjjJl) 

A*JLi kJ\S c^bjJU^ j^r^ *(jj 10.16 Aaj L*«j ^SLgjJl J^JtJj 

aytlja-H O'-iV 0 ^3 *-jlj^jJl g*U»JUl 3 olipL4^ sL*A£ U-Up ,01^**^ 3 

3 /5sJ , 010,16 3 j-^' J-lo 3 

.^LLJl oJLa^ *ti v 

CLINICAL CORRELATES CJ&te 

Deafness and external ear abnormalities SjMUl oiSH obj*Li*j ^w a J^ 
iLi *li jp |t^ jt j&tj t Deaf-mulism *-* a^U- p ^ Uil 

O^SCj ,Jjfljl ftL^Pji oLo^Jajdl oLAjJLJ ^ ,*«««> jl ^*.laiJ'j ^yLl*!' 

. ^wj>- jJ^ 3 j-*UaJ' ■3 &jJ0 

ajl*j L*ljp Ujj ^.iCj^ ( A*jijji ^-*wa H ^)?< -* 

^Ss_c 4jli^ Lh*aJ4 ^ j LMJ' ji^J ^jLjl *0*3' *_* Lj±jl 

* .,Ww) L*^>- 4 {jjit w. ■...»; O' w £r 4( j^liii jt 4*fC-J' 3 ujd^ jt 

w^U^jS/^ a JJLO} j' 7- 

oL*^lU *bj <jj^ Jt *1 jJIj ,erythroblastosis fetalis v*3r' j*- 3 ^' 

f f * * ^ 

.LILp lw O' r^Ji Toxoplasmosis 

5>U (11.16 J^oJi) ijau*«o objJLX /jAaialTj t 4juL^ ay&UaJ' OiSf' 

emotional trauma JU £1 ^ ^ U^ L-mJJI v^j£L*J' J&}\ 445 -. 

ajLjo 0£ w-*>= i*il ,3 j^* 1 ULp 4 La?- 

JP 

> i-aw*j t WLiJ^ 4>, ; ,val> oLtj^JLl £^* ^^ olijJ-i %& U>- 

*Li^jp*A Jj-tS c*>bjJL*r t L p^wJp 

^ Priarauricluar appendoees and pits OiV* O' hjJJ rl j 

oijiilaji jwJ 0^ ^L*' ^Lp AjJLUt- 4JL>w? 4jjUU- 

|*4 JJ t 4*lLi5| j^ jt " . ■ ■ ■■■ > Ju^jjj' j O' ^ ■■! ^ 4^-’ t . * S£ 1 ' t^j'jJ j^JJ ^lO v L*JJ 



487 d&l :16 


.(JjS^ oU yZj KJ> ( iy*UaJ' jiS' 1 V J y* S*J 


\ 



fU' Cj'jii* r wf *(^—Jt) j'jj-iaJ' fLti a Jii? CM w? J : 11.16 

jj *jJIijJlJ ^jwxdl Ja*-^/ (^jUU- oOLL*) JI^maII fU l ajJCl*- Jjljj A * ^ 


Sumniary 

jj La jiV' **jJbCr 

J Ju*3jL> ^ 4 JpUi uiv^ Idj—j 5 Jj>-/* 

jjSs^i :Jl '-A* ^ .M-AVj J y^liajt joS^ ^ frUult ^v* 

i-J_j5il 4AP LitaJ -j' j ^*** i A-aSjAJi iUflJij *UP LiJj ^-iUjaj 

^jJi kj^ iS -^ ^ c(8.16j 6A6} 3.16 JUIM ilij iJ^Ul 

jSCju _Jt yiM SLiiJi c LLil^L , ^UijJl 4*Jh -Lj L^p ^yu c^Jl^JuJ 

* 

aJl^p j iljLiJ ^iLJtJjl AmIi AiLidJj ^ Jl J-U s ^—J jjS* 
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Lii* JA SjL$Ji w -* Uljll . l ^ a - , y i jW 

^j*LJt j ^Llaji *-i^v* 

* 

jy jaJI ^ $jih]1 ^\ ^ Cjj-jsJI JL? ^ 4 ol*-fla*Jt 

.(9.16 J&iJl) (V^ 1 ) t>r —ililtj (OlOi-Jlj dijjal') Jj^l 

^Lkll ^.p J *-- JJ ;j ( JjV e .*_**iJ' i y‘ ^iUaJ^ J’ — 

# , -* 

^jA *jL 1* (w- 3 ) P S^aLU ijjLgij 4jUaj (1) ^v* JbJaJ' c-L^-f- wi-SUj 

■ JjV' V*^J' Ws-' jk iiisb tJTp^ (^) 3Lo*Ul 

fc jry**» jJLlI (10.16 ci* a~a>- i^i . . * rf ^v* Ql 

,4jf^ r >- 1 * LaJL? 1 oLajJiJ ^j-LaiJ L* UIp _JliJlj J^S'J 


JaJl jSLi* 


<U ^>%Jt >sLl& L& . jr^J Ur $ c)J tyf j*~? <fjJ JiJj ,. 1 

?*_-**// fJJ Ltd I j ^JudO J/^Xc ^ zfl IfJjdi Ztj^dl 
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Eye Q 


A j j^. 1 ^ JjJA!) 

Optic Cup and Lens Vesicle 


J* Ul^' j -** J* (22)*_fJ' J V*Ldl J—-*J' 

f jJiit ^—JL?t 4,l.->»..Ia.ll »^Sf' j*_jj 

a-lA —-iaxJl >' *> . (1.1 

cJ%aijJ-\ ^ i 3^rjL>- 0*L-Jr fitoVi 

^Uill *-* S / , LE jJ-' aJu& «_*aJ . 4j j-aJ' 

J^ii! ^aliaJ' jO^I ^—* h jJjh«£? o^'xJ —>- ■*** U-i 

^aj jj4 Lu jJJi OjwaJ Jju j * ( 1 * 17j^-£Jt) -4^-JbtJt 

X'2.17 j 1*17^ b J+&-! b*— 

0 # 

AaL AjIjJI 3 ?*jJUJt 'Ju& ^y» A_j\^.lall ^jfu L.a e> 

^ i 4,1 7'(J^’ iUaS" 2.1 7j£jJ') sSLiJi J^b 

jJflj') ^ji aJU^j ObiLlaJi wJjULJ^ a^wii ajiJ Jju A _aJLfc 
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fq f?l (Uj jA) aJu*~>- 14) fji 22 yMU r Ujjl ^y? jmU**i * * i qA* , l ll.l7 

^U- J-' si^i iuL' (4) ,JvJr f^ul' j' L*jJt ^ . 4 j ytfJl 

* [ oa+ .£ ,(4^Iul< *U-^S/' j Sjb^l Jaj-V —S' j^UaJ' <oSl* £* 

ijj+e 4 i ^Jjji tU-^Sj yS ^ J-A»i yL-\ z\*ji,\ p* (5) JjJ? ^yL-Sh j^- 
t wJ ^ aJus*ULll jJUJ *J>LLa aIj* / j jli juJr (U*U') L^*>- lj^laJ a—w iJ jySJ' *j 

L « p ,« *JaJi lv £^-aJ' ^Ua/yi-1 jS-£J tU? jli JvJr A-^yaJ 4~>jy5sJ\ 3jy*=> -—* 

H .£Jill J* —®) V*jUM °W^“'J yi-l jitfL 

.iCjti * Uo)l M >jll 

* * 
choroids ^ .* .... U * j-i J^LiiJ (^2.17 J^ii') y*-J' j* ty* Usj' -Uj w 

i 

jjiJj v*L*^i iiyH Ji J_j-^_jiU Cr pU-jJi jtiyJ '•** «->—i .Fissure 

jij>. ff U» f ^1 J*sU .(8.17 JSLiJI dlUf >itj 4.17j 3.17 O’aSLsJt) 
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ijJL* ^^---»-!l 'vj.ti!' 


r* rr^J 


H 3* 



ju* ,juLiI 6 a -, 'V 1 ' 1 * jf ^-*»-'' *i;. U i ^^_; --- ,T ;2.17 1 

* l w 

hj*aJ\ kaj wJt ^ .*.t. ■■ * *kk .W .U^jJJ J-U—j u> **Jj ^kU' jk^J' JIp 

j I,.') Ju*jl *£■ *JaX* ,j Ob j** ^ b? 



ijtjnJUl b*li ^j*Ja:*^ jrydi p—£(7) Oy^ - Ov*^ j>^ *ko '3.17 

4L4b i^adl 4bX-lJ^ wiUt w/jliiJ i Skk ^iil 
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Uoj a* ^jjlJ! ^UjJL i *±j\j&-')!\ *jj* 3 y>Ui» 1 -lj 

Uy ^Ls-jUl aJLA JLaJtJj (1.17 JjljaJb j 

y&l]k]l *-^ SyLaj_3«l AiiJ^ jj Jm 

3.17j j-2.17 4/j^l pJtfl ^ J .j—Id-1 ^j-Slt ,^J*Ui 

•( 4 . 17 ; 



y >> .(T)_1 ijJU Jp-I^ j jiy *^*0 Jj^ yj H j ; 4.17 

^Juaj' U a-Ij ;L»lx ^ a**wAhJi aJL^j3-1 *1 ,^, 1^1 (7) (w^jy ^jI^' 1 (6) u*y*H 

jCii^ (Lf) a^ap >w> .(j- 2-17£- jj.U) Uj_«ZJ t (L) <*i^ ,3 

.(3.17 jS-iJl a * dj£) (^—ll) j (N) 3-r-uti 1 Ji^LkJl 


Retina, Iris, and ciliary body u f***Jlj ,4l*jiJl . Vrtju i ti 

jL> j^J ^ iuLiaJl ^3 j*5 

t\j 01 (7,17^ 4J7j 3J7 jSLiJl) Ajuk-ali ii-kJi ^b 

§.j^\ ^1 jA^iJU-t Sjuj^I 0! JJl3ju y^"l ^^aJl ^jJuJl ^r* (4« v £m 11) 43^liJl 

^1 (3.17 b* 1 ^ y>*JJ a 3L^ b*)3^ t a . _ » C , 3 . JJ ^ j a J 11 

aLajUmII aj.Ij jl s-LA j \ J!^t( 5.17 j» ..i^^LmJI j^ull 
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oULi-4^ ^k*j £ >^U*dt J} U5" —i)W 4 3JtajJ\ kl^ai\ Jjt y 

b'steM iiJ?* SJbMiJi iiiiij ii?U' jJUi j u ( wii 

4,..^*li L^liU ^jU ^ ^Ji JLp jL*y .(547 

^_dl SJL^-Jt fib^b 4tfla;U aJut 3 4L J*pS/^ oLLWJ 

+lkjL* jvp iJj-iuJi oIaijJi j£ tiJJjj^ (54 7j 347 ^j jl ^-luJ 

.Jajjl^ilj Rods C-vtJD' J,l LaJ j' C^U4? 




A^jLiH AjjyJ 1 ALkSl J 

(■VjWj*^»t#j4 ' 


* n^l h -i Ajj jil 1 AjiuLu 1 ^ 
(^Li) a*L£B l£Ul jy) ' 


Vifr, ! K5U| 5^ ^ 


yr Jl illtt ' yin tfj -jUS 



.Ljyij ^ (25) y**? c£ j-aJI c j^r oUJaJi :5.17 

4^4? SjlsAtii Ju ^ 4l4n„.;,.U j^Jb^ljJl SJLja4 ^v* ^*L*S^ ^,***^-1 J4 
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*JL>djj! SJLkJt j£Lk; s^dl 1 - s-jJH .Jl -Jjh U4 ,+—Jbjj <>JL>- 

,{7.17 jf 6.17 



dilator iiL-^ll^ sphincter r^i L$J ^ t mesenchyme *k4yii JLid 

* underlying ectoderm jl *r«»l>1 y*UaJ' pSf' pupil lae 

* 

S^jtL *ejJuL! 1 5-^LJl dJJi J 

S^ali oVuaid' J^j (7.17j 4,17_j 3.17 Jl£-*ty) ^>> 

*ejJuJJ jJa*lwJd ybUfljl joSM ^ a4 a ,(6.17 14a j 

jjp aaJa.^ t ^L*aJl i£ y&- ^_Jl aybUaJl 54-kJb AJU)' -U£- 4-p-jJJ' j-^aJl 

y^ 3-uio ^—j ^j* ik ■Ja _«aJd 

.(6.17 JSoJI) 

,(7.17 } w.6,17 *m\£\ -tfLU* CSLiAJ ^—,>JlAt s-jJr' yj. jSo:. 

^ > *i ^ * -* j 

Jj aJL&jJ' jSLjtJ ^_Jl iia -^^jA flJLi3 j L?5-jL>- Ja*j 
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(7.17 jCsJi) uXili ji jiill JfUjJ' ^ ,ii>' _>UV' ^ aSLs. aIsU^ Jl 

,4**JLaJI Jy A-jJlil aLJ2*J1 J^j 



V* JfUfc J 4JLU* 


(15) ^*JU O^r Ji*il jv^ '7-17 

,iXajr, ( a. ^ .. *l ^ a^j^Kj jwJU^i ^rvuiilU Jridopiipillary membrane 


Lens ^ 

Uj t(^2,17 jSLiJl) lens vesicle aL^_^ J&jUj jjwai a ^ -u^ 

L^j-Aj aJU^lj yJ*-\ Ajtl UlJl Li*L*^ J^UaJb 

^uY* jljJr» J] JJjYl V-JUll w>lJYl oJJt J*J .(v 4.17 ^ 3.17 
<*y / ^~ 4 aL>- ^ll .>4-* J§. yi V_J Aibi i ^lw#JbJ'l aJUajj>JJ 

.central core i £_^^11 Jl J (aj y\j) ojljj- Jl^>-Yl 


Choroid, Sclera and Cornea AjLallj f 

M 0 j 

loose mesenchyme £>?=■j *^JL> eye primordium b*li jyji ^-io* 
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*JU^b 4 JLI 0 ljj& L* jl^j^ j (3.17 f 4 jL& j 

.dura mater fS/L OjUj iuL^« £ ^bol] pia mater f^L? Jjlij” 

.choroid 4-r*™lU l 3 yJ aXOj ilpy- 4 jJsl^« 4jLI? -Aju L*J LL^aJI iuLkil a-JL* jSLtJ 

^^aJl Jy~ 4JUr' ^fyt *> j AJUaJl A^rjULl l A .lr?ll 

.< 7.17 jCJi) 

43jiJl .JnjiJLS ^y*bSl^ Of jjU 1 jnuJa*ll- Sja^^dl ^ lLL? yLC ._ alrj£ 

4 I / 

4 *L*b AaJ? jl 3jal*yil 4 w*jJL!i ^k-U* ( vacuolization oly**i)l jSLij ikl^y aIaU^II 

^A <U *> ApU^* «JLie3 l.^ji! fcLtjjl ^A £ ^J-J f j 4 jb L^Jbdl fW 

jW -( 7.17 substancia propria of the cornea j*U i-sLit 

(^) kJi j2}\ iUjjj jw* bjo L*yi£ Lg-**wC 4**L«Sil ii j*}\ 

, *■ 

Sidb (^»)_* ^surface ectoderm ^UaJ* («V' y * £ ■ * ..« UJ* 

jyU Njlfrk iiJaj (j-)j 4 5-JU^aJt y <_£,sLcS ^—J' ,stroma JJ—1' y L0yO?t\\ 

* * 

j—3^P ^ yjj 1 / L*lX 4-^iJjdl pL*f ^—/Jjli tLiJjl .4** LA' 41 yd' 

. (judl 

Vitreous Body ^ mx !\ 

y& ^^-aJt J>*b Jj JaJb y* p-^LC. Ala^-ydl ^>JJi Ja*^ V 

.hyaloid vessels 4 ~*U-j)l La. .choroid fissure J JiJ* 

j^kU 1 ! £tk*-J' Jp LLjaJl JlSs-4J^ +j>- ^\ J^b abA-l ^Lj' j 4*^Jbd' <£$/ ^_d' 

j> delicate network 4 lJ^ 4 <Ll jJU^J SiL^VL (7.17 retina sJLjJLJ 

L^J oLi interstitial spaces jL>^ r i t^blj . w^US' 

J^-LJ') vitreous body ««—. oLLt gelatinous ^ 

^JjaJ L 0 jii>- jU ^Li- 1 1 *Lj' 4*?-lJl aAA j AjfbrjJll JL-.(7.17 

.hyaloid canal 
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1WJ 




.w» .9) jh^-SH ■' 3 j**Jl w— 3i ^ij Jj^ '8*17 

.3^MiJi 3 jST^ll JLjjJi JcL^-^i 1 ,^-<UJ l i ^.(^* 15) 


Optic Nerve 

^U- ^—l!' Optic Stalk Aj^^aJ' 4A>j~~}\ aJsL ^y ^UjJb i£j«aJ\ J^r! 

u^-y .(3.17j 2J7 j3> ^ jJ; ventral surface ^—^UkJi l^iu- 

w i^j ^ L*jj! A*j»rl A^^L^LIlJ yj , A^Ijh- jjl 3L^UU& 3 

t £l3 f ^ jJU* .(8.17 jCiJl) ^ftll Jjj Ll 

jljJ-t .(w*8.17 aj^^lJi aaj^IJi J^b tunnel Jii J^-^j 

4 AjN*yanil ^3lJS^ ->JlP 3 jJ&l Aij ^*JLi 

j^jjl a5w^ aJU^jJIi 4a■ fill f-JuSJ «(?r8.17 ajLjmw*JJ jli-1 jf 

*->Ul neuroglia ^ 

0 J 

U? Aj^—a-J^ stalk ^ij^wJl 1 
jilaal JUj-iJl Jbu UJ ^pJb ^JtfU 4 a^U-^i jL^ 

pia Oj^-I ^ **>-yb 1 sJJUJ'j continuation 

■cSj-aJi w-juJL jUa^j lt _^J a*»^ fSf'j arachnoid 


jjxJt f Uii jjjjjaJI >Ul V*.U 

Molecular Regulation of Eye Development 

ujl iitlf- J ~&S- %At *Oi*^' ,1 jJrl *A PAX6 

binding jUa ^^ DNA Uj*^- <3y£} lij-luaJ') PAX —!' transcription 







m , * * * * 

Jju .l>r^y homeadomain U-oy* ^'*V motifs 

a , .-/udi ndge u*C*S/l 4^/awJi 3 ±ij±j 3 yu.».'Jl jp 

S-ijp o-L. iU- y »j> J3 -t*-/ .ncurulation *—-ail 1 j^ *'-*V J-i neural plate 

0 "# 

aoi *jLM j[ .optic primordial JJ U*-N J ^ j 

yijl fU J -up sonic hedgehog (SHH) ^ — j^ f y& 

up- Jlp'J' PAX2 SHH j± jJ .(32.19 ^l) prechordal plate 

JiiuJj .down-regulate JjL-S r i al^ij FAXd —1' jfj* 3 regulate 

3 PAX 6 jOy*aJl ^-ua» j— l\ 3 PAX2 ^ _k*Ji 'J-* ^Ilp Jaj U-* 

^-Uj j')l5 i ^giaj ^>^3—^ jO^lj 3 ^Uua)' 

i )? . i ^jpp L>^p j , 3 j ..t j i L^L-' 1 ^j-w PAX6 

£ 

j optic vesicle 3^3* Jv interactive signals h uUJl 

j! h> 

(9.17 J&uJl) .i-JuJt V" U ^ Jaii' ysUiJl jOVIj iUl *1*1. 

jCsV' j* (FGF5) factors fibroblast growth v*JJ' y fy dU-lj 

U^-j t (A*i^lUl **l*ji) neural retina *X-Ui jjU (J s*lsuJ' ^LlaJi 

ujaji jlCii ,ikyt ijaiyi su^Jji ^ j^i (tgf-P) p jyi 
i-Jrl ^y' —* ji Ula-> tel_j .pigmented *i-l***il (ijrjlii-l) *y_iJl 

J* ii^A\ ui»Jl Jjl£ 4/j LjiP >' CHXIOJ MITF j-3l Jti 

it # a * 

^j«LaU buLiU y&UaJl jcl jLilj (9.17 

^jjuU ^Ujci V lens placode juJ^ Jp j* aJI ^ 

.cup invagination 

^-Jaj jS' j^ *-> PAXtS U-Jbdl jjLf JLUaj 

PAX6 J^aj slJJi wP p m< £J^ajjaJS inductive activity 

sUjJi W .(10.17 u l5LiJi) uli «U UiJ j>*iaUi ysUaJi joty j autonomously 
iaiU j SOX2 ^-1" jIpSII y SJ J PAX6 ~ 

.prospective lens ectoderm i..l. f i T. . l > 5—-uii ^Uall ^-iV' J PAX6 ^ dJJ^S" 
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TGFp 



epithelial- ^ >dt wJfo otylsU pfcUi ^k ^ :9.17 j£dJ' 

/MX6 dU- .A cU patterning ji^ SJ^j—mesenchymal interactions 
^ (3E) y^Cai^ oty jk* Sj(FGF5) ^ ^ f jiJ 

4 S :; ^iiih *-£—iJl iiJaJl jiLf ^&> y^i *d-i ^e- lS\ ^dW %£;.»» A^OaM 

SJLkJl j^Lf ^Akk Ak -ylS a*jnJJ' sjyii! (T6F-P) P Jjk JjiU- 

id^Jdl <j-U regionalization Jma£ *ju* v .i* i t SLiJi 

U. .upregulate downstream genes JjUl *t4N' oU*- k *kjj £*0*11 jUJ-'j 

J iiUJ .(Cjy B) --U jiUJl ^ MITF} CHXiO 4k J 
.lCjJi t UJ jJLUT a-U ^j (B) (LP) *U-y PAX6 Jk t j*& J^ 

^ V>i‘ « fl (A—iJtJlJ jHUiS mfSi 1 ' 


PAX6 





.1 iii J%i ^ ; 10.17 j£ili 


1 A^JuJi ciC Sjdl JjjJ-k 











^LUi jj. iaJ jJc. tifi f+JH 5 00 


JOU Ji^L^ _J ^^LpS/1 $£- j LojI PA/B-4 fljjJb J-^aj *=^ jy*d 

Jil^i oaA-I jwJ ^S'i ^ (Ju. f .^T jwJ J^lp LMAF j*d UUl 50X2 
(O^ J PA/P-7 jtW Jb^ PAX6 &U* PPOX/jj S1XS homeobox J 
t y* J^J ilji-iAi j .PAX6j 50X2 J4jb*J ^UaJi 

*ijj UJt Lr* jtW ^ ^Ip LMAF* SOX2 ,PAX6 

m t £jliLl ^Lp 0 j^:- C^Luirl PRQXt jy**> ■» lj^ L»Jwo L^JjJJ 

Clinical Correlates 
Eye Abnormalities C£*J' 

.choroid fissure b! jt j^Ji Coloboma 

V (8.17 e.LiJ' ^v» *jtlJl *-^V' 4 j wJl aJULi J§ IJl^ jJl*jj 

*-?a* j iOJLsC L* oitp >JUj 1 ljuk Jl a^*ji -Cleft £*JUJt j*“***t *jJLb *^jJLsi 

^—ijii ^-Jo J] ^i£ jf i r JU ( (A 11.17 J^«iJi) colomba iridis V"^£Jl 3j»^i 

* J 9 

U jjU ^_up coloboma i+yd\ Jt .fj J ^\ L ^l U aSwLH j 

. Ljfij 1 jli>rS^ 3 (^jij) oU'Ao *i£4*UP ^ j-P 1 V 

Ls jj5L ji> v * ^oU^i &jj^. PAX2 (jdrt 3 bUj) Jt!b Jftij 

PAX2 3 ^.yWl £* wjjh^- j! ^j^S/i iliYi j 

,(14 J~ail' ^iaj^) renal colomba syndrome 4 -O^J' ja 

(wj! 1,17 J^-^ 1 ) iridopupillary membrane ,^4^' ui 

\ 43yJl J Li? jJp 

^aLL! 3 CJ 1 w^\’i> J 5 J^b opaque 4 * 1 *^ 

Jul?i ^ jU ^44 U 01 *>_. .congenital cataracts 

rubella (tljj-J-i) a-JLLS/1 ^—JljiJl ^L ^a)J\ 

-Uf blj .cataract jIUL J^Uaj ^iLJu 

Or*-lj \ * ^ 'uJflL^ j jkX; jl ^V* jPnJj -Xa3 ( LJ-i ja ajL*JI 
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.cochlea obj-UJ 



eUjJi (tli) jWjs- 1 .V J :11.17 J&i)' 

*jA-l .cyst *-~S y cord %>■ jSLiJ jU^i persist Ji 

proximal ^—JlUl LTjlJ v^JaJi *JU-I j LU ^ distal 

^jT^il jl 

ilal' ww d&i j5 microphthalmia j*-& J j*}\ 

* * ! 

U IjjlSj .(_£ j>-' v^r'j *jLi j*-* - - :»■ L -* 7 1 L* Silf-* U Si _«...3 :1 jij 

L'iUJJ Ji* J>-b infections <JjUp j* j*~* 

.toxoplasmosis ebj cytomegalovirus 

£*»Hl 'ja*> ^ J-UJi j^iu. . jyJl w>Lp ** Anophthalmia id£J>' f'J*' 

* 

.k^>~ t o'j j-Liy ■ --»!' l j - 1 -* ~ L* a'if-* . L>-' __2_*_ j 

(i—uli Congenital aphakia S-iA*)' f'-Ui' 

£~J' Js^Lij ^ajyi J Jajsi JJjU jlij-ii tv* (v->»J' aniridia 

j> j5sj:_j 4-s-JiJ' .-^Lp J[ PAX6 J o'ji*aj' jj ,^J' «j* jSLiJ jp il_jj—Li 

. ilai' i iiai' j ijjlw 

jy-aJ' ^btslj (Sjl»- J' jyjl ^J.1 ^—ju ^JJl) Cyclopia wJLi-asJ' p-ju 

, > , * * 

(12.17 JSUJI) US' y Ll^ja- jU*Jl I 4 J j^jd; jx U-ia synophthalmia 

* vn ^ 

J 'jS*^ ji j&r ^ji' Ja2* jdt JajL' ^■■■■*-1 jlJLil ^_. ■.-j w 1 *-iA j 











Ji -UiJ' ^ ^je *Lr £ 50 ^ Ujup ^ y jr - 21 Jl 19 

.frontonasal prominence UiiV' forebrain ^lA 1 ' j_UoU ^*i\j jysu 

r LtjJl ^JUL* j-L<JuI JtL* A^ji>cj v-JjpJJ d*jLi ^ip &J|-^ W— J>- 1 ■/? T t 

Jl US' ji U^ar ilsUt S/Jt LLa merged j-^ s*j (j*—*) holoprosencephaly 
j—is .single telencephalic vesicle Jyiil J^h 

sonic hedgehog ^-Uuli J yiWtj , J yUsJi _i^aQt JajLl L _ J U- }y ^—Ji 
JuUJl SHH SjUl Sj£ J' S*. j objUJlj (SHH) 

.(19 0 Ui)l >1) 


jjiUl ^ii>- £"■ bt -U. U' Jaji-' ^—J JljLU i_ ...; jLijs- jj>JL> JUjJl ab>U' ; 12.17 

Liao v'^5* f-fi-d tl'Ujlt a’V t* Ji* .JUaiiV' j* 
. holoprosencephaly 

Summary 

w ^—dl oUi-l ^Ulb 0U*jl lJ-J 

at—aJ .*Ui)t £ilj ,^*LAi ^—JLsc .jIp ,jv^* aJI 
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jil^UaJl p^*S/l *-* 4jytJl 

JisJLJ 1 -Uj b*AiP iJL^jp- L^JUdl cl>-jJ 

^yul' 4JU11 ^>JL! .^i i-Jl ^gLf- pJj j>P^ /j> 4 Aja*iailj **~*^a )1 

(4«$v.y 13 iS^ JLijp-iii -Uj L-i (JuJl i-srWjll OIj j** Jj=>*Aj .g*yJj y 
v-l3l Ji J^z! pB 11 a Oyjd ^Jl JLftl Ji-iJ ^JUiTj (3J7j 2.17 J'^Ji) 

^JlUl (^) ..yJa—Jl yliaJl ^S r l ^j* aaA? (T) _ t OyJl j£jL£ ,^l*jjl 3 

.(7.17 4jyJL! ijjLgJa *JLU (^)j *-* ^JUl 

j *-^J ^ Ja>* 3 ^ y* *LC J} ^Ja*—A' OyA-l jA PAX6 

*b\-**y, j±+J^ Jl liA J-ajLf neural plate stage^uJi 

j PAX2 jw« upregulate yAJl 5//// ^AazoJi 

jyM *ja j^ju ^JJjj I-aII* downregulate PAX6 JjuS/ 1 piuj Ujj jw ^Ji 
fJi\ iju a^olL *yll CjI jJIzJl py jiJzpj <j£ j^s ull ^jJLaJI 

j^lif p.ia :Cj <ua^yll ^4j>JjU h Jl .SJUaj * *JLol—Ll i^-Ull ytlaJl 

.(10.17j 9.17 j'^Jl) g?yJ! ^JuJij 

JaJl JSUU 

J>S^ k ^4*3 unilateral akaphia ^JUrt j pf-uJf ajjJ jJj .1 

f^Jt fM ^ _ yJLf 

Jj 1+$ ISti uzJtf Ufj^JJ sJUJf J i,U if^Y ^JlA/jUti ^ 2 

J*bff L* .IfJL?' L y* Cr*^J ^ ^ cy^ Jt <Jil S r / 

f IfitjS L4 t-^Ldu *j7 j/^C ^ j?*Jf 

L* .JpjUrf <J Jk* Jf y/ -?^jfjpt .3 

fcx'^ ^^ ij _ l* Ft^xJf fJA A^ijJrl ^ fyf 







J piaJ fkr .'^JdSI f+JP 5(34 
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Integumentary System 


Skin j-laJl 

Sj-kJl ^ Ujkl (T) :U» jkLk js- oU-l 

(t_j) . y»lkJl ioS'i ^ ^U:_ >y, epidermis 

y ^Ls—ij : dermis ioty ^ i*_L**Jt iikJt 

.underlying mesenchyme 4:k.;.,.,li ydi 

EPIDERMIS S 

ectodermeric ;y*ik o-* n'-aJ' ^ 

lill ajIJj j ijlgkJl jjj» y _ic ,(T 1,1 


5ytiji jt periderm ioVb b'steU ^ ,*>ua . b*>U 

iilk- _j iiltj uk^. jSLii .(v; 1.18jSLiJ') ^kiJi Js- epitrichium 

4 j ~~r' i_—1,1 , Jj-ApLaJi SJLisJl (j jt\&3 36 

olik j' j—t j£j: l ^,6,' ijL^j Jj i j 1 ' j _■ _* J> 

V .(i 1.18j£sJl) 

„ f 

ii } y^. :germinative layer i _iiili &Jalt } \ S^Piali i£Jal\ 
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**Ja*-> ^JlP '*** s b s _Jlj ^UbjiLa^j aJU& J^JUJ ,eJbJL *■ L*)Ly- ^ 

.fingerprint oU-saJi ^ aU-1 

oii!3 J * da_J l Sjyf i^-5" L^’‘>- y ,_jJti"_j spinous i-T_wJ' iiJoJ' 

.tonofibrils (A*Ja) a**U jjfji 

J 

.LAbbbi j ajii-a Keratohyalin a-JUa^jiT iiL> ^a^-A' 
y —aJtij ^ t UibO jdd scalelike A*' -^ a. -i ' jSAjy horny AjjH 1 

a y * ««■ jf' y^c^ L» ^y*~J 9 “'“*h A«a>1 a^* bb\>- 

.amniotic fluid JjCJi j a*- ji jt jSU_> Js-b #Li>i y ^—iliil t-^A 

iS^ill J*A>^ neural crest ^—-a*Jl A^*]' y iiiU bbU- a JiJ\ 

y-‘ Lbb 1 - j* »^L«s ad> jl 9 "*^ .frlASl y 

idui’sUl 1/5^-' a ja s _ . t .... f .dendritic processes oVUsi-' ji Jo y a 

.(a] .18 , aJ*i'-Lftj jlU>I f^Lla—si 





Ji 


■A& (4) .£ .&U (7) ,V •C*'- 1 (5) J ,*bJl y Aib* J-1,, j ott-l jLw J.18 j£tJl 

.mV jli .a 


s> 
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CLINICAL CORRELATES <ijij~ CAJEAe. 

Fingerprints ^U-aJ' 

**.*.*'* . S' * 

( Jj*U ^ ^1p ^jT j ksj>-2>j£ lj Jb ^JajJ ^ ~M 4j wi 1 !JJ 

J u Jj aJJ 3 (s_J-XJ^ 

jJpUi Xm^jO) -UJIjjM oUUa2i^V1j ( 4 -Jrt) .JjLuljjjl 

ajUs^U ju )1 ^1 p dja-jlt j'JaJ’ UU-' .{dermatoglyphics 

.iJu^ CJlij*Liw JuLall JUJsj^I JuP 

DERMIS 

dermatomes olpUaUt aLjU-i Ju**a*aU ja*u dJ ^v* ioSh 

<iJL^ ^4^jl eorium <U«1 ^ J' *-ba .somites 

W-Jl 3^l 1 4o i??.t 1 jjp 4***1>J ^ ■ ; \\ ^ jujlrJ 1 ! LX-Jb f (jL18 

l wap oUJJ-t ft*iuu. ^IpS'J j^—J 1 dermal papillae 

c^ XLiaJi t kA^\ j* j^pY^ Ujall 45 &- .capillary Ljyt^ ^ L*~>- L~**ip UL^l 

0 

0j~lH j* IjS oL»f .suhcorium ii^asl' «JaJ' 

^ ■y^ ' ^ w^jU i> J _**«*£, jlafc* ,flj'ii , j)t -UP- ^ii'l J^jSsj 

ojyij li'SU-j sabaceous j.u)i j* otj^c. jSbdi .vernix caseosa 

^|jC-U ^<Ja*dt J*i Ajs jU»i ^s ** 1 f*} 

CLINICAL CORRELATES AjjjjJ uil&£ 
Keratinization of the skin •lU-I fty »j 

■i^Lp' J JJ ^ ^ '' ^ j3 - *LP jJb^J wU h X jMf 0 ^5-‘ J*4J 

X- i _ s ^ r - a J^ JaJ/ j' w ^Uj ,autosomal recessive trait *j->— i-w> aLx^T 

5 JL»- j t*S^ w>VJ*^ ti ji- j i 3 lwJi ft' j 5 \j^. .Uiaj' 

.(2.18 J^-ft-J') ^-a1' 
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j*£!i ilia. 1 ! j aj&?S" yUi v 1 ^ harlequin jy*- ^ ichtyosis iiul :2.18 
,<L?di ju (Fissures) *LLJ ^_ 6\ 

Hair 

(T 3 J 8 ^ 4-oS/l 1 3 y*JJ) ^Isj 

t ij 4 ^li^Vi a*x* LiLlji jljp ajja^JI 

U jlp^j ^3,18 J^LiJl) oLU^ 4-Pjt V ^*LlJ yj* joL —j 

3 j J L%tJ l JJ-IJLf 'U^JL-i ^ S^L-ji joS^j 4j^aJLJ 1 jS*"y* 3 

-UJj LiJLl cuboidal aJxssM la^iU U-u> hair shaft (aJo**) 

.(£j ^3.18 j£jJl) l$VUJ l 

ilL&j ( 4 it^l 5ial-^d! <*aJUb dermal root sheath jd ^*1 *U£ j£*ijj 

*^•3^ J^ip l^ii y j 4 ] ^ ^ujL>tJJl jjA wi-JiAS^ J^ImJ ( 0jxr-o? ^LmL* 4yLiaP 
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arrector pili muscle #y»-UJ 44 aI' iUa*}' ^ liJuJi si> 
3 wia..il ^Js- jU-iSf' 1LS Lfr^J jCJl aA^li JCJ- AjjL^jaJl L^>iii 

iji !& JjV> U .*iJli!t j *iJt SjU ^ U*]I UiJij v-U 

Lijj *sJ^- jUil J-ui-J_j L jSS Sj'bi'jji j r- _^aa lanugo hair v*j ’ 

. 0 Jo A>r 5j Ow ^V* 

Ja-^r j^»W 3 ^ S j*jJt ^jtflikJl jU>^ J£ 

JjjJl aJji 'jA .A-^jpJl iJJtH aJuS ■ j L^ji-1 L^JLJ *£ 37 -3.18 

iiLA jp jtuL]\ wJ^pr ^ jjlu ^ 4-J^j aoU Sl^L^w* 

.oLLt 



V £ 

xfy\ .£ ^LJ . V g\)\ J /uJi ^ :3.18 j£iJ' 


CLINICAL CORRELATES 

Abnormalities of Hair Distribution jU-iS' CJtijJJj 

oLj ^ j ojLipi jJ* aj'^P j^) hypertrichosis J*^3 






A^Ul L*I**Y_j 4( +—Jr' /►* J JjS^ jl 

^jJa*; ji j£U _j' spina bifida occulta ii_jiii' ^«uJi w-j- 5-Jai* ( i«LLJl 

<r Jrl j-ir 

I - 

O'bji-i- L* 3 ->Lp 'Atrichia >x£$ 

^jLikSf^j jLu^Sfl j£* i^S s 4*jcpl 4 Zj\JLm1 



,£ j *-43l eluli j>p ^LLi .wj T : 4*18 

,(^J£)l -Uikl — (j jj$\ Jii*l) *-iL>Y' j* 


Mammary Glands Ajj-fiB J-iil' 

JfljM j> ( iJ} JayyJl ±J*5 SJb^ jSj- 4-jJili ^JUJi j_^gi* Jjl JJ 
^y* ^■■■—-M ^ ■ >l?r ^yLp C£jL-Jl Jl 4ai^ *!*£ 

^y* jS^i\ jl *(jr4J8 J' ^jW o-U-Ij 

AjjJuaI^ J£ jyw? <.j^r t Aj^-iJ ^jA ijy4J a ^11 JaiPl 

( (sprout) tlai (24-16) JL* * ,(U. 18 J^JtJ') *J 4 -vk^.J l 4*>JJ! J^ 
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£ jJgJLj) Twaj jU 4jLL*J^ aL4^ AjL& ma .L&jjJb J^iyw? ^ «llj 

alveoli U^L-i-lj aj3-^ 0^3^ p-sMjJl 3U ^iiD^ j5viJ_j o[i 1 a ^ijl^Jiji 

jSLiJi) SjcJw? epithelial pit 4 jj4^ *-^*3 3 C/4J SliUJl ?^uJ t*AJi 3 *e4*U 

5w*^JU' Jt&Zt jj aJl&jJl oi*A J y>^ ( 5jV jJl ijpwai *3 $ Aju .*jJl 3 (^4.18 

.Li <*|j : t.3i <U**fjsLl 

CLINICAL CORRELATES CjIjCAp 

Mammary Gland Abnormalities oJ^Jl aa*h 
oUul 3 oUl> l$3 JSCjuS *Jb- ^ Polythelia OWU-i 5 

JL$L* 3^ 3 ^*Li» CM 4JL3 I oLJl>- j&L (-4.18 ^ 

.axillary region V“l3' 3 U sj'iP L^Xj t ^S'l jj^llJ 1 -ki-' 

Ji j!-^' y remnant SjLi U-up Polymastia fr'^Vl 

•J*' 

* 

SJUjJl 3 UiUH oljiSJl ^JcS «jl>- ^ Inverted nipple ijj-Ul' 

3 ^_JI 5JLj?S T 1 Ajjl^JaJ^ 


Summary o^L i 

y&UaJl 3 * ( AAjJ|j t jLaisS T ^ ( yuiJK 4 *U SJbutllt ^_—JW jJj£4 3**4 

i ytH ^jA 31JU1* t 4 j jjJ> JkJbM ^Liaj ^ si! U^AiM \a\ . ^>4a*3i 

SJLdi iiJaJl j JjbjJrl l^U4 o-u: J ^J) j~j> Jj ^U _=Jl 

.(1J8 SJLkJ' j r Jj 45"^ germinative 

J|^3Jjt ^JbLl ajt 3».-si! ^oSll { jU 4 3 ^JL*^*11 AiJflJl jj 3*^ 

0 

ti jjr ,S3a-l*-A^ 3r*-3 3jjj^iJl jS JA 3*^ 

L*' 3 v^j ^*-4 3*^^ Jj^S! 

Lti oiv* 4 *^ ^LjjjJi 







^UJI j jd*Jt ^ till j+JHf 5 12 


# ^ 
L-—J *Jl> (tljul! dil^ a) aiJiu 1 jJ*i 

.(4.18 jC^Jt >it) 

JaJj j£UL» 


L* ^ / p - :£/ J L&bJ *J ^1 j J^J j;w J 

#_Ls jf 6ii f . ipLJ? f nipples aJJ* 
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jtSiC' ^■ ■' **«N ^ 


Central Nervous System^ 


V**i J (CNS) ^—~«a*)' 

yfclt |ot <^X3 o*wL^ wJU!' 

$XA*}\ fl»\ t j t4™OAll i^jLfll 1 ^a 

OLJbM Uliy^- U primitive node 4jixJi 

.( 1.19jS^Ji) neural folds iwwdt odaJi ** 5 ^ 4 ] 

4**va*Jl otJoJ^ ^ J 

* * j 

t Ja-£_jdJ JaiLl JLLP flJb-l j 

^ \x& .(3,19 j 2.19jt^si*u^) ^wjjjYi 

^Ul*j li^>- 3»19j^2zJlj ^-Jjjlj aXJ Jl\ 

^- - ? -,gt ll ^*>■jXiil ^blgjl J_£2iJ 

<-> J4 jjJLLH ^_jJJi ^_ ~a*i\ ^-J*U neuropore 

wAj**-^ sL^U ;.-^U .(v 3.1 9j52iJ^ J 3^\ ^jJL^Jl 

cfj -0 3.19j£iJi) ^ ^'aJi ^ W 

jo^'i/l £~i> _ji' '-L* fJJiij ^ ^JiJl fJlill j^L*jJ' i_) 


513 








JfctiaJf pk. 514 


.neural tube ^—*-**!' u^sl j* rostralmost v-Ut »L4b 

Jji _J (>—*3.19 ^J— ' ^V* »JjLil j'l'lijV' >—~i jjl »L41 j j 

r ~±'i J*pJ U 1(25 fj-Jl) i-L^. 20-18 *1^ j ^bJJ' (J-lli j*^^' 

* 

. L*Jbu Lj^iJ JL*j ^ ; i JJl ^ 




Ji^ Uj/ 18 3}f^ ^-L-Jri J~i 3 j±3? ^—J' J :1.19 

j*a j ^ j4^ ?- ^y* ‘*:: ,, ‘' 3w ^ 4s^iuaili Oa-' jJL«J' cLJ-jiJ 1 JUjpjL^O 

Hij+*0 , ^w J .^aj*-!i 11 wi'LjstS^ .JuJ 1 * O/UU—^ Ja^-V -W^ f jj (20 ) 


+ ^jil ^ LuJl H £ -Ja«- M ^UjJl \f* ,y> ijb- 5JU-^- j jli yO 


o*)L 4 j ^ oUdi^^j ms 




^Uoh (w?) prosencephalon ^UJjl (\) a-aUoII 

cJjJi J* (4.19 rhombencephalon ^U>4Jl (^) mesencephalon 

4 r j^j^Lli ^ ^ Jt '^ Oii ^ AiP 4^3jJ\ Amlt (Tj "U® 1 jw jSvw 

.(4.19 ^JtSs—iJvj. isl*jJ.i ^ujJ'a-^-Ij 3 

(i) ;U* fJuit f UxJl O^j ^U' (5) t--UP 

*C?xU l4^2J Iv 6 ( jvJU- Jw*-J Jfl*-^> 













-*>* 




w»^*iVlj jJUll jSOJ ^iaJ &L*J3' ycUw* a]? 1JU .g—1 12-19 

i....^irl! oLkJ' *—S^ji- ^v* ^ r.rtwll ^->L^>* _ 1 _«iajJ' I—s^ ..itJ 1 ' 

jti j%Jr C*wyjj 4^^ Sjj^ .i .(£—T) cranial spinal 

6jli) lijfr. ai' 4-^Llt a (^^9) ^—r-ajJ 1 <-*^ (A/7) ^—r^ 1 

■(ewe 








fJp- ^ 5 1 6 


jyjjLaj^J-l oLJt i^jJ' diencephalon ^ ('S)j OllJUJl 
J*ai i^JJ' /‘•^ ^Uill isthmus y* J?** ^ (5.19 

. ^l*-dl jt- JaZ-_jd' 



^Le-«jj*j> ^j'-u-op *«i (j jj ) .L*jj 22 ^ jyJr ^—>')*** ■' -3.19 J^SJl 

* * . " c 
^ -4*^ u ji 23 j*** s5 — 1 ^ -v> — : .,7wl< ^—JW 

4j 9 j 2*0 ^ JjJlj j l" Ji-«i3Jl ^£- 

» O f 5 * ^ 4 jL>- ^tki) aJL>“ jA 3 jii A*k*oyu 


L^jJ' metenccphalon Jl3( ^UJil (1) :U* j* yf-^S i^L-Cdi 
jv—jd .myencephalon ^UjJi (v)j pons j—*^ 1 ' -**j l*j 

.(5.19 pontine flexure ^lib 0$^ ji •*■* Jx 

ji # 

^ L*jJl w-5jj 4 aI *_✓* 4 jll dUdll 

lijji- l»!j .wJUll ^JaJt ^_uJ' y^Ltjd^ ^>r L*lj y^ j>~^ 

^ : : fi.^ ^jy rl J^d.1 f L*jJl 4*1 Jm- 3U .(5-19 (jL^jGr^ jujfilj^ 1*^3 4*>*J3 fl^jl 

aqueduct of y^y* JL-jt ^ Ijjt 4jL-> a*»Ui aJL& 







5 1 7 ^ jk&N : 19 



j* Ljji! Ujj 27 J-sUj jlj V~i j** :4.19 

-(//) (M) 2a^ *d' i (f) fJJiil Ji*J a-pLo *jy£ 



# # 

Jr 4 (32) JaUj jli JU*- ^ ^* 4 -* ^ 7 #^? ijj-» :5.19 JSLUi 

((D) ^ t (7^ ^LajJl JJ cJLai -AJ^ aj^JI A-j'UjJl 0^l*a/^-i ((m £ j*±Jl 

4^UjJ' v A*^jUL' 4-Jr< luaj/ (A/v) ;1l ^UjJ'Ij (A/f) jl3l' r^UjJtj i(M) ■&"* jiU £ UjJli 

(0) *£*0^ JiW' '-{*4**^ls*jJj 'J*P 





jibJ ^ 5 1 g 


jy wJUJt jUaJ' £* OLJUM OUiaJ -Sylvius 

.{5.19 j£^) interventricular foramina of Monro 



iwuiJl ^aiaJL* „ l 16 * 19 

^ U-Jbll WfcLl J^V .<15" jUJM JLt S^ilT 5jL^ jkiJ 

,T 4j Uiv* jiU iJ^jL ^—^mSji]! wi_wSfl ,j <tjJj^5\Jt j$£ ij_w? ,yi 








519 *>'‘19 J^adJf 


Spinal cord 


a's /,' .J . j II j ,4jjL^Ja]i 4 ■ --*» " ij'jjjall 

NEUROEPITHELIAL, MANTLE. AND MARGINAL LAYERS 

aJu jcJ b*>b- v liJj- jbci 1 jjVl j'Jbr 

pseudostratified biX iilka ajljis jlaJrl iii>J yj* 

J*al junctional complexes 5 —oL S’ j* ,(6.19 epithelium 



jfts *>' Jdt* .(6 ! 9 j£B) Jii Uoi- X 1 ^ J 

* ^w'' 1 . oL*jjV^ ^UaJ' *!’ 1 a jh^Lj Ja^l ^ 


:7.19 

b^bs- v* j'Jjnll 
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Jaj ^- **Om}\ pd£ll Us- jA J^>- APjW L^J-l aJLfi *<**JLSl JUt 

# 

4A.hl l 4jUw**^ ^j> Jb 

ncuroepittieliuni S^aUl &jLgJaJl j\ 



* i 

<JLkJ^ J^*^i Jas-V .^LsJ -1 (:li Js jUjyl^* JUU- j* T ;&19 

jU juir jsp Uali V*JyiJ SJj J^\ *i 3 J**& ^—iUa-^ Js j **Ul * C. w .4-l ijl^^JaJlj 

*(i ; tl>uS l l]| aJUxll 5G -1 U--jhJLJ 3ls-^ 


jp^ JsjT ^LiJb 1 jlJ _^-aUi u l jJUu L* Jut 

nucleolus *±Jj Us-Li br*^ Oti oj>i" 4jjX» iiy 
(7.19 J^LiJi) ncurohlasts 4 ■,, /!» , I t oUjj^l y ajuJ Ur-^' l/yJ-t ^ al*j 
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.(8,19 4jjlgJaJl AiJaJlj iU-^' a jig A) Aa.]a\ \ JiCiJ ^— & 

^biJU 3uUrfc^Jl Sillt JbM ui Oijjl ii-kil jSLiJ 

w»L»Jj,V^ ^V* L^-d 4,.,,,3P UUl j .A**w*LA^ ^UJl J: 4*?? jUM 4fl ,J^H 

Jl^L - .^JU^! yj myelination jJbit jASUl isilJaJi J$ 4L*aJt 
.(8.19 J^J') ^bxIU white matter *UoJl aid! 'Aj^ w ^wSf' o^J' aaAsJi a-i> 

t X "ir. 1 'a 11 a a q Aj-^ p-lj ftl l l~~.i 1 ^ i-a", ^\ \ 

_/ *■ ,■ V f 1 - j ,* ^ 

BASAL, ALAR, ROOF AND FLOOR PLATES 

* * * 

5 SAL-tf^l A3*~pj aJJaJLUj AjbnJ ^^^ jf' ^r* i_£*^ 

Obt-AAfiJl ( AJUUJ l oUb^iJ! U' AjLiaJ' ol* 

U aIT yL areas ob^Ui iS^ii ^il^Jj ^_sLkJi J^iJi L'DL* ^_Ji 

ilJ-t cj\^\J\ t S>lJrl gjL£db ( v^' oUUdl JSLii 
jv n^4 ( sulcus liniitans j>j jU iiL*j .(^8.19 

-t^oa)! ja AjLjaJ^j AJlj^jajl Jo*-* iai- 1 ! ^ V J 

JljiJl ^Ap 4 floor plates roof ^ALiAajl **Jj*^J 

^jwUrl -A*-1 y** d^Lp wiU’iU i3 JkaS" LJj-> J**jJ t A..s,^a.P 

^ ap Ja- jJ ^^ jF 4JaJ^ J yilU ^—SUkJt l) j£-\ j jaU a*U?^L 

# # f "■ # 

.(w8.19 j£~iJl) i j±k*& Ulk-Jj Uy JSLiJj ju aOJLail neurons Ji 

* * 
.autonomic aLL^Ai 4*~*o*Ji aJLjM <^3^1 ^U^ap ^^ ^JJl 4 jyaJ' ijla j] 

^ (L2 j' L3) A- .- ia (T12 — Tl) ajj-Ua-H j Jaii 

,^U3» 

HISTOLOGICAL DIFFERENTIATION ^jl 

Nerve Cells <^-*^1 L'liLaJI 

^L^Jj\ Jaii Llj ^aJjlJi a^csjJ^ b'yiU y Neuroblasts iwajdl 

jt\£* ^JWU akaJW JLliv J5 LA .4djl^JaJl A^^ajJl L^VjL! 
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j '-i* UiaJi JJ ^*-1* l»-LP jS^J (transient dendrite 

^oiJ .(^9.19 a polar ic-LP_* » J^JU S^wiaJl 

J ^ ■ -> r l.AT.1 1 ^lp O^JLjJLj^ ,jLJ'j**A jllJlj j^eaj JjLaJlJl 

«IcU ^—ijU J jyLJt JjlUi .(w^9,19 C*li 

^ bup ^ -Up y\J\ kS^ij t primitive axon J\jJ\ j\j£\ j£jJ 

iflijjSll# <Llii-^ ^ yj JjJUPj) (^9. ] 9 Pi. ./7<rll ^Ss w>l 

i w * *& *1^ tUJi ^JJt .multipolar neuroblasi oUa^S^ 

^Lp UjjJ JuiJ t a...,.^.#.^ ol**jVi liU* .neuron jjj .Aill jt «aJUi 

tOj S*A*LAl ^iU;U j%p 4jJlpUJ' *>r.a.^\ J§ 

^—iLlaJl l L$pO tJ jxU ^—ibUJl ^Lp 

impulses oUijJi J-^y central motor root of the spinal nerve^Tj^J' 
Jj*\ djii I j oli^iJl U .(10.19 jSLiJt) Jl ^UJt ^ */>! 

j jl Jl j ^ Jj^"l (a^LJ^ Ui .itgll) ^—i' 

Hi 

J,t -Lx-aj Ua jaj JJ-I j* iaJaJl Jj Jj&- ^ tjUaJ' 

.association neurons Qu)j OUj—aP jSCiil Lf^ ^ L*1 
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jyu ijJLt-UiJi 4j>i ;i fl H ,/jS | i Jj oij %** ^ '10.19 

* * 

i£"j£\ jj^t' ^j* i.i.ijP wiLl' ,,. Jv.T .t_J jJJr' i-U* J i_.aji.ll L'^Ufcl j* i.i».* j UjS”y* 

.^yji j£aJ v 1 sfi—J-'j i-iU»Ji 

Glial cells Ajaj-ill L^iJl 

L^Ui-' Jj , glia blasts i-iil' OUjjty ^ 4 aJUJI L^jU .lam 

■LLiaj ^v> 4_aj jvJ^ jj?-Ls j*-..a»!i ^Uii u L>Jju AjjL^liJ 1, : 

^ Ub L*>'*>- 1 a Jus jjL»Jj i..i. ji a! t iJb jll ^ra-U il AjjL^iaJl i^-a.n.11 

fibrillar astrocytes SjCJ * protoplasmic astrocytes A^Ur 

.(11.19 JSU!1) 

aJLJLa! i a-ajjJ' >uAjM js ■» - - - a* I 1 oL*jjS'i jhiJiJ .—? ^piaJi ii 

iLidi ^ jSLio -bi-y laS —Jl aJus .oligodendrioglial cell j^AfcJt 

4d.lr3 if J3 iJjUl'ji i JjC'LtiJ' J btfcPl jA^iUl 

aIjLj jj ^ y& ^jA tiJij ia_f ^ iUll j ^jaj 

XJLJji ^^Li Ja*Ih UU j-Ai .CNS g;;T'jU ^ r „*«U jt*^l J microglial 

^UJj AjjLjJiJi a.ss^ 3.».H U^AiM u-iiyj U-UP t(11.19 J^jt) yil vy 

*j^Al «.,..A*Jt 3jUstJl jl jjL»J LgjU f jj! Aw2jJl sIh»U^jS/^ 

hfi 'Jj 2L21S ependymal cells 
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00^*3 j. oUjjS'1 ,*OjJ'i b^yb^A) bilisO l?US?'j -UjLi LO» : 11,19 

_ t „ j 

^LJLtjJ 11 .^j^LgAaj' b'^bJ^ j-* h^ bJ iLO b fc )U- 11 lOJ jJjjjJ' 

iJLiili Lo. U' r *kl* ^di o>JJi bt)0 microglia 

Neural crest cells ^^ ^»JI _iL£Lk 

(OSJ j!& ^JtP ^v* O*>t-yL<a^ ^Ulji 

J Sytlk Ojs! IftU ^ CouJl SjyJi b^l ,(2.19 J5 oJ') oOaJi 

^o>-kil j>r\J> .^Jus^L ^J_o 

iSiS'jjJ\ (^^rS^' j^' bi£) sensory *Aju)i 

.<2.19 jSLtft) 

^luji a.. . . -+-\ jjl*jls oL*jjSfi ^jSoj 

Jj ^oViiaO^!' J.('10,19 

jS^I^Ll JO jJ Olil 3jjjaj! jS* Jbu^J jl ^—!!0yiJ' j ^$0 0^ t*| 

^—'J*it' p—■'b L§_PaJla O yJ ,L1 aJ1 SlJOjJ' 
j* J >Ui Jl Ot vUi oNUai-V' ^ pU L_* .(vio.19 jSbJi) 

j_l* j—* JjL^jJI jj ---l l ■ ...j.. t- jj>F uJ.s^~ j ijjLiuiJ ^JliJa.Jl O ^^1 jjJjLt 
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<C —i-1 JbbdJ ^UjjSn JU vjjj . <C —J3 iLii*—L 1 & Lap VI 3 ^Vd au^ Vl 

.<LJ1^jjaJl SJjj^-1 OUJp^oaU tjLllJ ^Uju ^_ **&ab\ ydt 

Schwann JbLi b^-j c^L*^' J) ^—**4*11 b^ jjUiJ 

f meninges bL>*—lij , odontoblasts *113 (b^U^Sl*) b^teUj ,CpL-^ b^^ 
^3) t *l*J-t JbbJt AjL^^b pharyngeal arches v»j*JJl 

.(5 J**iJl 

Spinal Nerves <£^\ Uu^\ 

3 * ■* ylwH b*>bi-t LjLb^ ^*3 jjl * 3 J'j ^ lb ^ J^t. Ill 3**^*^ w-SLiS^ 

j^-w-b s_3yb 3 *-3bJS( l l ajju aaI^t b»*3J (*JLlaJl jjijfiJ* 1 ) b JLpbdl ^bL*s3 

iJijglab *~A*h jjbJr' jSloJ^ *(1039 j£^3) 

J&ijj .(i/j3Jt Jildt) SijJJUl JU*h 3 b^ >« ^LJl 

# 

, ■/*■*> ** 3 j_jjiJ' JjUb* r b>*jJl 3 Uj*- a-ba j> *jj£^^ oV^Km-VI 

wi .fl^h *JbJoJl A^.^awll jj *~^b3 CL>Vl]ra;«*Vl 

.iJlJflj^ *L3 i-jJb J>1 **T j*i3 wjLjiP^ i + —1J b* UU-j ,(10*19 

.^JaJl jjb^j 4 4jyajd' Ju^UiU tv ^'J m^iaJI 4j \^Jiil bijJl f j^iJ' w^ub 

^jba-JaJ 1 ^ JslJ 1 w5) jJ^S^ 4-J bJoJ'l *Lj Jl 3 ^ J| y3 ^ - -.3 «i * 

.(lumbosacral ^JaiJij brachial *j-uk*Ji) 

Myeli nation joII-laII JjSj 

j yd 1 ^V» bV^3 aAA U^j ^LapVJ jdQj Schwann jbii b^bp 

IP ^ ^ ^ 

^ : ^«ll ^aJJI rU> J 1 ^ ■*. a? wiljj) 

A^ r ^jL\\ ^y* Jipb Cj* .(1239 

J j*- ObLX aJj*- ^Liod j jSslli (JaUll^b JlSLhSJj J^i ^iajl l j^^- 4 

.(jrl239 axon j\j£\ 

Llvj t UU wJji-p-b r^b^s-Jl 3 ^JLj^b ^—3Lit Ui^j 
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^ 12,19 otigodendroglial cells jtaAsJl iLUJ' MA^ ^ 

aLi-l Uj jAj j fJLjj r Jj .it'! ^JsLbll <j%JCiL o! 

^,,- 3 " V v" Ls^jJ^ ^1 LJUji a^pL-jj^ ji1 ^v* aJ^LJi a 5"s_>U}^(l 0^* 4 *->* 

A^aJL^- 4^ . fT AjLhJr^ 3 w^jb~sjJ . l$ s i -Uj aLi*' ^a ^—:>- a-JL^ 

.Vg:a : .*?^ aA tJ*J (^jJl ti**jJl J$ 



a^jJI V&U JU^ *UJi J .v naked rootlet^ ^ ^ il>l 0>Ui U* J :12.19 J&Jl 
J 5 jLLi L'Mp 'JLJ t ^ UajJ' ^ j\>* *^UtaJl j^JU^L ^ -^ ■ ■ ■ 11 aJULaIH 

♦ ^LL* L*) 4 P: juJJ 11 - b*Jll r aJUj aJLa^ Lj^il*L» Jl*p 


POSITIONAL CHANGES OF THE CORD J£J £d jJ* 

&jjJ\ ^Lapty /) ,*LJl JA dJldl jtli\ J J > J-lT f UJ JUJT 

*^Uj £-* -(f 13.19 ’j^s-JtJi) —* J CjiywJt j\/ aJ^I j>p 

yAP^ ^ jS^\ 4P^-j bl>wJU ^ylih ^J^lLtj 
j ( OVj3l JUP AjL^J' $JJ& j y , ^Ipl l£J™**** ^ L>«_JlJ A-jI^N' 

Oli 1 i •>*Lilli j^p j *;)! iJLii 13-19 AiiliJt A _: ssc\\ a jjLaJ^ {£ 

*a ^J^J 1 L>tJl J£ L^JLXJw^ aajjJ t _5‘^ v^LiiapV^ 

^ JuP aJ^J jA ^aJ^ yLaJ' 

xoccygeal level 

U-Uj 2jJUl< A.yjaail 0 Jj aJ^ ^bJaiJ' ^^l^a J 4 £JbJ' ^b»^l 

#J.1 subarachnoid space <Z*£^ dural sac J' j~&' uir 
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ayLiJt <ujailt & jr AiJt JjL-1 y* A^-jj .SJliM ajj^xaJ' 

jt>*j“ Jl ^3y, i^jJl ( nium terminate ^JlgsiU' Ja-iM J^l »Sf' y> J^bJl 

i' 4 ;; »ca«l' *jLjS(' jSCjU . f^b*Jl jijjiJ ^LJL-a j^Jjlp ^JDlj 4..ian.<3n^ > yLi)l 

^ iji^ jjiu .cauda equina j-jilt wbi If t-y^s. ^b*wU blfJi 

^pb*xjl uLJ1 ) ^pb^lJt ^lp 1 *'~**~'' JUP ^j— ■■la.Jj 1 

.f^btd! aJjL-J' bi*; ( ^jai!i J^Jl 




>J*~ 

1! Vjb 5 
J/I< sf>J 


s*bJ jsj 


Jjliij >J 
4 ■ . ■ ■—U 


1 



3 pcUfcJ 1 ! Jji* 4jU^j£ tjj iS v U*bJj A-jLjJb113*1^ 

• JbVjjl sIjJj- juJjJi —«ULi iali .s-j Ltjl: ^Jhil 


£lajfl fUU ^LjaJt ^UUI 
Molecular regulation of spinal Cord Development 

^kanjl b' 4p ^Jp 'u-blisj i»» -J-a Si ^AJ _ P IpwJ' 4^-li (j 4... 3« jl 4j»». a ..all Sjb- jA 3 


jjjL* Lj**^ ijyj-) MSX2 ,MSXI ,PAX7 ,PAX3 transcription factors 
J J **l | ^ JiJ]t (SHH) SJsb My ^jfrjdl jljklt l-U _i j>^ .homeodomain 
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7j 4 bone morphogenetic proteins iiW' notochord *_}* y^ ] 

+ | $ * 

b**Ju*}\ JUP ^_ r-2. P^Ol ^UiJl i J *^1*11 (BMP7j BMP4) 

dJJJbj (MSX2j MSX1 • PAX7; PAX3 j**J SHH ijlil jU»& .('14.19 J^sJl) 
V-Ldl *Ju> V ..:C- J? :la, aUl ^ ..a«h SHH AiiiJl 4 _jj 

-U-iJi j#- Uy' J A ) *j ^5 floor plate t Js- SjjiJi uUoJi 

HMP4 jftju - A>uJ .dJJLc-UJl w^aAaJl J iS"j£\ CJ\ij~af&\ } t SHH >^1 
^ ^ Jw*3l J PAX7> PAXi jJA j6-»J jIp BAfP7j 

3^bJH j A -y--*~^ obH *< '.if Ui-> ( up-regulates <uJkUj 

3 ^ **<a*Jl ydt b^uP LxJLl! ob j*j*& jl-XA 19 

Uy L»j £j\jj*+a*}\ jA£ 3 MSX oLJr^ j*3* L&jj^ 4 piSi 

8 ^TUl jll 3 A : .■ -a*J \ 4 ^*x.j.a..a^ ^lp jLs Jl>- <j3 

AjLiaJl JjuI**^* La j^ju jb *-hd' *-> (oUa; b jL& JsbH 

LJbJaJl <j jJibi Jsbr^fl ^tjs ^^3 ^biJ* .83 ^^ 3 SHH ^JuLaJi aJssL*^ 
al4b oljU^ LJbj SHH JubilS Uftlll iL>JL 

a3uulSi ollkJ' yrM /MX6 jP PAX Jy* a} dJbi J_*m 4 ^—ibV 

Jbld closure OaJl j^UJl JUu jt^kJi \Jl* Jp r Jau-jol! JajLl ilia^* Up 5jOJL t 

.(^14J9 jSoil) Jb>- gj 1 | Jp j^P 

CLINICAL CORRELATES *-*Jij* Ol3iU 
Neural tube Defects ^ 

f j^Sf 11 3 oUjaiJ ib^J^ /^P r IPtjJ^ 

(NTDs) ^ ..^t^ b*!^ v j ,a ^9'; 

1-- v /7~ ^w!eJu* C;J> ^y^i2*}\j W»lbUi—Jl j' 

JUfc* 1000/1 J ^—3' 

Jbr 3 UT t j!*\A\ Jzju 3 iaVj 100/1 ^ jt jSotj *4b*ll ytJl 

.jwaJ' 






529 g ■'/? J~a0 


BMPs 



y*Ji j* }jA\ (SHH) JLAaSlt A .jUdl e uJ l : 14.19 j£tJl 

Lojf J^u ^(.F) Cf^uil ^ .fl.,^' 1 *-^U ^ sUt'j ^wSf' v nOtOCtlOfd 

j ^j»UdJl -esS’ 1 J-* sjyl' 7_j 4 BMPs ^* , 1' 2J &*ll iijtil *4* 

jf** MSXI * 2 7j FAXJ? -B .a-^LA-Ij a^JLJ' j^Lc 

*JYl ^_ JUoJ 1 0/LJ4 s4* ji-Al SHH ^ JjLaSI *Ja£j .aIwuJ' 4?i-iudjl 

up-regulale ^LpS 1 ' y- BMPs «-~4 Ji *js^ ^JLpUJIj ilpUJi i/JJi ^— y*J' 

^^—i'Uuaiit Js PAX7j PAXS Jp 4iib4^ 
4-«*dL*Jl oU^J 1 *iJ Ji yliaJl ^sS/' PAX6 lJL| . ^LLJl 

a4* yLc Jt MSX j PAX ^L-jiiJL) iiyjJi -A-v i j 

^^Ip - Vua^ Spina bifida iLJlJi 

^ w2jJ^ ^****Jl ^, r *a" jl 4 jjJLlH jUaJUjl kw J*JliIj . A*S7 ^*JtJli 4y-UJt 

.AJjjLiJsl ^—:— i\ jy JUk«£ jUaJT illifij ,4 ™oj ^ 

jJlUtU ^_Ji «j^ iij' j ** occulta Sli^l SJjiJLlt S-u^juJ^ .1 

3 (T 15.19 jU,-^ ^—wa*Jt £t****Jl a^Lp i^^aJ 'jlj 

yuUl j** oiiU j hy*-*}} l jJULl\ hu\J\ l jaJ6\ 

i 4jJJi!\\ jjSl\ t- L*jlJ1 jjfr ^rt-j ijjEt ^^ .3gLai' s _f^ a *i' 

yjt ^ %io ^ 

7^-Ji <ui jjo s —p y> Spina bifida cystica S-—-^J' AiiyiA' S^-u-J' ,2 












jSLiJi) 1—5" aUt'j ki J jLa}\ J J*^- J* bbwJt jt /^ ^ 

il^aP deficits 3-JaiJ' J (15.19 


^pLJb a* JJ JaJii LjjJLM *z/$\J-\ ^^i*j J} jjJ ,^Up J^Lf- *)! l^IS%J j 

Jjs-jj (*_j 15.19 j£-iJ') (meningocele aAU-— iLi iiU-iii i. » . .u . J i) «_~jJ' ywP 


1 <UPl£ aJlJ jv» <ijii.t-« a :..:..-) ^j>-' o'l/L?- j ^v*-^ 


£4~-j 


Jj ( A_*a*Ji cjlpaJl liLs-i *jjj V .(T|6.19y jr 15.19 j'^-iJ') (meningomyelocele 

jLLiJt *w* j ■ ■ ■-•■■ -j ^ r -j-c - ^v* la■» * aA$o 


J15.19 J*J*^-iJl) .(^^iii-l) rachischisis 3 JU-iJl _.' myeloschisis 

oVU- JT j ALAU j Hydrocephaly ^r 1 ^' > y > .(^r J l6.19j —»j 

J *lko Ujup .^j jjii}\ tAi* j j&j JJ-I jV V-^' Sijiiil 

jbj>- ^L!jj UiU .foramen magnum p* "At L—iJt , i£ j**^ 


.^*bs3 JJLJt 



^if i' j*JL*S ^Pi 


A Am. ^ J Tji 


4 |Jj 4 




^ jiill -ij—JJ ^ >iS JULU 

,y_^Ldt a - i' iuV' :15.19 jSAJi 


* yl^ ^ llfli l t Si^ *lt ^ I • •< ■ *\- AJ^AmAI AMM^At I l-J 

■ty 3 *jAill Sj ij ^5^- .l£_ jl—A JSLJlj fV' J-" j (AFP) Oyjy_j^j — UJt 


12 p 
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Ju Jj>- iib-A * ,4j ^1j wf jt-P 2JJ4fT V^Sn-J^JJ J/ - 

U*AJ T ,|J*J-' | Vp* Lj yL> 28 * j*—'“V' J 

Ji pJUJI jsJJ} sS y Jl Ji^ X J W f J*} iV^ 1 

Jojjj *L*j*'i/^ ijlilb ^j»\^ & %a wJ^Jj*- J-k*^ ^j&jLi 'djs J' 

.i.U'.W _*>Sd ^/>' t LJi 

* 

V~fr- A ,valproic acid Ja^3 ^j'^ 1 ^ 

teratogens obwLL' ^ js-S" j-u- ^- , **j'i 1 ' J o_jaJ- 

vW-V' ^Cui^ NTDs ^j' 

* * 

lJk-4 L#La* 4jj. 3J1 Jy?- 1 jjj U )ii r- JiC. JjLlaJl JU—>*l '^jdj 

w fcjij *jL^ Jj** ^^aJLi i-JUjiJ^ w *ia> j' o-Jj J*ta ilU^j .l-^' 

JJ-» Ji Ujw pi > 400 J*** l* bl %70 jUix. NTDs ^ y*«H 

■ *jP 



^JuiUi 4 j jJLaJl J J? ^Lp f UJjV'j Cw2*Jl oCkJl V wi.*-i p-s* j 


w'L^ .w 



^ jji]! :> j,^jJ^ JULiU^ 1/ 


J? 
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Brain gUili 

j 

areas ju^LJJ ^lar SjUPliJl jb^-jLoli jl*- y 


j ,J±**> jlll r UjJlj j Jd-l ^_Jt*- ^JlP ^Ip 

.4jJLpIaJ| ^tJba^aJ^ g afT L*w lLuUj j■ ■?!^ j»JLiiU 


RHOMBENCEPHALON: HINDBRAIN >>J 1 ^lo» 


O^Lrfflj JJl 4 *>-LJl] u^ i/t_ li ^UjJt vjjL 

^ jjpJ ji Sjy* JklT JlSIi JUb P^LajJt * t <LpL*jJl 


.(17.19j 5.19 



p ; -J - ; -ft 11 - Tl ) 


^ ■•■■n £i An 


it *iL*l 
£j jl 


>L>*II £WJ Jsi^ 

l> J»J- * 

* „' V* jt - 1 


^JLhaJl! J8 Ov^ «-CP 4 -pL*JlJ' ^’*)Li?jpnjJ ^_Jb*- ^ls-L* if7.19 

* 

jUaJ' Jp-b jW^V -bj ^ji' j^UaJJ A*iiU^ feuCah .(U^Uj 27 crown-rump 

Li^ Jk>^ .rhombic iip aL*I' kAjJ\ j> 


Myelencephalon pU^I 

medulla OL*-—Ji iJLa- i i Uuii .^plo ^L±3t j^loJ! 

(jrjUJl everted a_JLLt jO*. jl v^LsaJl ^p .oblongata 

sulcus ajjlpUJIj ij-LJr! jy ^L^i» ,(^j w^18.19 
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4 ^b*jdJ *jLl** ^ ^Lpj t 4jJLPUl^ & )z^ j^Lc ^jjt limitans 

AjJ w*— 1 t—^j. t>a-b* **c^ j^~ y 

*w>^' Sj^UflJl A£'j*J±\ (i-j) .medical somatic efferent 

.lateral S--^y 1 ^UbJ) hjJ^\ SjiUaJl k^^jk\ 





4^ j ^j 


v j-* 


jjj 


j® *' >? 


(IX. X. XI) 


4j^A-j2i^ Jil■■ j jf7.^^ Jbtj 6 Cf&r -JUP j)li ibwfl 1 j V ^-i»^ >* •' :18.19 w ^Jji 

y' .^l3l ^L*iJ' j *J /• A^-ull ,^LaJ' - L«i]l j ijJPliJW <L>-tJr' < j J ’ j »y>".*'' ,!i*-V . <._aa....^ 

Jb-'j .cUjJ* ijA jt J$ Ujjli^ ^1 ■ ll f UjJ' ^ 3**-Ldr)j vJI£-Ia}1 Ja^uLaIi jj 

|^J ^jA jJULJ.1 ! -r y -~ 3 ^ 4/JL£Lo)t ^i>» ; j.^ll 3 obt Ds-U 

j;0 .olivary nuclear complex ^-bL*i' Jj V-^ 

^i^jt ji jAS-) , j|i JS-U motor neurons '*£'/- 0*1; wap JjSl' ^?*- 

#uili jn '.,..j AjJ—J r' fljjllaJ' AP3JJ& wilT ti^j .^»US' dyi!' Ij^i- 
somatic * £*~4r\ jiCflJ' ^e-jJ ilijj ( JaJyll abiL rostrally 
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t^LaJi f^uUl j j_j*jJi i-L* jLii .efferent motor column 
j aj-jJl ijyA .JL-lSi J^p wJla*j ^iJl hypoglossal nerve ul—Ii' C-£ 
^UapS/' oU^f^e- jU mesencephalon i L*jJ1j metencephalon jLJi 

J%*U wJUaf-S'j trochlear (19.19 abducens :ajldi 

o'iLaP wjLapV' w'/»»'* .Jljslt jIp (23.19 jlai>) oculomotor nerves 

. ji*Jl 



areas ol^Ut Ji^V . Jt 3 i £luli ^ *>ri ^ j> x~~- *U*. : 19.19 jSLtH 

rhombic uU-lS' ( Ji^ jv^-iLaJi ^ 3*T 

* * 

»W' j - S' , i-iju-J 1 a-^.J-j. 1 ' jlSj jl j_j Lj j»-j £jljH JftiaJl **1 jhii Li^sp jjy ^—-ll lips 
.ponline nuclei ^j—A- 1 i£_f3i »^ 

iiytl Jsliii ,-LH^Al i_L.Hi w> J( iyJ-1 ijiCali *p_^I jui 
• V^M 1 j-lySL ikL*ll O'jUwJl tfyM UU^p • ,■•■».: .^pUM jiCaJl 

LJJlj j i^Lap^I w>L ^ .., a» • ^ 1 . as .il y^L*Hl Jj 

J* general visceral efferent group i*U)l SjiCaJt \s-y*k\ ^y^- 

t j.H l jLpiJJ involuntary musculature v-®* 1 iT^ ^uL^-ap 

.w—L*J 'j jLg^-U 
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sensory relay sS j-J' j-* ^ y>-^ 

LfjJ' ^jv v^»- J ^TS'i J-c—J.(£18.19 J^-iJl jJ«j') nuclei 
o-U»jJi JJU-J somatic afferent (sensory) group SjJ—J rl (il-J-1) 

vestibulocochlear jj }> jf- u £)'> JiS/' 

a^>U^i iJy'jJ' L*' .trigeminal 

OLJJl ^ ^\j >Jl ^ oLnijJi JJi-J ^—i)l ^ special visceral afferent 

a. — i'j/t a* y>£\ J..C....T jL-J) epiglottis i£UJ'_* ejidJlj 

j> interoceptive Ci>-Uj( ji ,1$^* 

.VjJUJij jL^jM 

3jUaJ) $j J* 4-a-Jsi ja ^LaJI ^UjJJ SLiilJl waJLj 

pia mater Oj^-l f V' ^ iial-yli a-jUII iUaiii ependymal cells 

.tcia choroidea 4J' jU**isi jbjV 1 (*--> 18.19j 5.19 O^SLiJi) 

£18.19 j'yiCiii) underlying ventricular cavity jla~-Ai ^^ j**J> 
choroid ijyLaJl tuftlike aLUVj if—iJi obLJu^l #Aa jCii .(J20.19* 

.^UJl JJtlJt plexus 

Metencephalon JaLijlJI 

Aj-W-liil £L»-0l ^(L« Jsu* £L*Jdt 

^j* cerebellum £-?*!' (T) :U» j|jjjj>r jLS^ j* (19,19 

l jL^ij ^U^Jl 4**«£jJt wiUS 1 ' ^JULw* J—JH (V) '(20,19 4^ jh*-\} 

, l J*j)\ * 

wJ*5^j i ^£- (19.19 ^jA ^jJjpli b^jJUJ if 

Li:U ^ t ^ 4 ^^*^\ (lj I 4^ C^Li j. ..-^*U 

ji 

^AijJj-l SjiCflJi (^) 4 abducens 
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& t $ JP. ^ 

J jy s jw*jxlJl ^-w jla)^ <yiJ f' j lw-3.*.j 

SjuJ' axons U^iL£ ^—Ji ijiLaJi (r-) 

. Jl_Ui ^LL«Jl ill 


jA*^ f Uifi <*jj 4* - d 



8 jc>r rhomencepbalon ^UjJIj _kl y±\ ^UlLJ ^ JkiA .1 :20J9 J^-Ui 

jjhgp*t 4 jjOJ* -Ut t 4jUJaj' Ajj^j 4j j[ .a-jL^I 

Aj jrf^r J§ i—ij-jf a—:..V' J-4J' Ja>-V 

cerebellar primordium ^ 4 JWj ^ ^Ui *U- ^ ^ Jj j^Jr aL~>j£ 

# 

j A-J-UU Jit j&-£j - i ^ L*jJl M (V) gljl jJfiLjl' J*-** '- lL1 * (f r 4'" 

.(V) jJaJ' ^ai*- j (»Aj ****iJ' ajoCaj' 

JiS ^ V** ?t J^lJl * LaJJJ 4jJLPUjl jtjI i vail i^L^lil 1 4 4 Jail ^JUjJ 

I-U& JJJ-b * a-* sj*£JL)I^ 3L>*ll aju 4^,,-a*^ 

t *,. ./t.* l 1i ^JsLlSO AiLbJ ^-Jrl ^-Pons ^UjJI £ji4 
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^Uillj Jtfl ^l*lU oL».i,«H $ Ui* .ijj-Jr' OU'jiJl 

.<19.19 jCiJt (r j-Vt) 

(lj kS ^r* C^tp^aJ^ tLf'iAj ^ilH f L*jjJ 4-^LJ^l S li^ j-jl g£^*IP 

* * + * 

\ \*y*j (*j1j3' '-r ,jS *^ ^ y£- ij-i— 

i^jlj (^>) vestibulocochlear complex ^ 

-(19.19 JSLB) ^jj-^ iij'j *p^£ (^)j 

Cerebellum ny\ *1 1 

medially ^al4u iJ'^ 

j,B ^UiJl ^ z;X\ £ J^Lj .(18/19 j£-B) gr—ali J&Jtfj 

UJ v_>ajj-ljjl JLjjULS U-fr^$vJ djs-.jJb Lfc^-Jaxj ^jP jbjllB 

al4b ■-;.»*b jbiijl Jai^a-J ,(20.19 J^-B) 2*2* k^ JUP 0^U* Ja** 

A? % r j, ^ 1 ^ O^bv^jji 4 4jj^*s^7^ oLjjj o*w . .i ii 

# # * * , 

3 i j jJ 1 jjt LJU=_^ « Ipj^-** 1 1^ JwLP 4 jh. a^)' s-L£» ^JUj (20.19 

S-ulB J*aii U kk U* j^JU- * vermis 

.(^20.19 j£-B) 5j^ll *kU-i flocculus UJ>2\^ 4 idjJdl jp nodule 

jj kJ' ^ flocculonodular lobe ijJJto .M JJk3l 1*U 

J ^S(i y> phylogeneticallyJ%B 
mantle 43b^]l aJLldlj ^jtgkJl *JLk!i ^ cjB ^ owtll 4j%Akl 

b^uU jjp t *u3lj (T2L19 j£-B) marginal Si-Wj 

external &j-aUaJl * rr ??^' i J^LiJ ^ia*- jl ^ ; ..*«ii ijLgkJl J ilSLiii 

4j^JIxj lSLj-jj ^1p U&jJLi SuLkJi aJu^ .granular layer 

.(£j v21.19 jSliJl) jydi ^ ^Lp 
kliVl UdLl pUll^ ^ ^Ul J ;y^lkji kki J=uJ 

Udl i(22A9 J5^») SjiUil Purkinje Lj^l ^ 
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fSjJi 4^ 


ji*"* 11 IjJiS 


jW 




L>-) ^u! 8 J .wii ft U ^ Jl3i ^UaJl ^ ^ sagittal *i*UL. :2L19 
S J *Hill aJJl JSuj 15 .a .Uj-.t 13 .£ .{^ 70) 12 -v «(r* 30 

sUt> i ysUaJ' AiJa3^ ^*rU& a y^-Li' Jj*-1 JS J*>b^ *(^_J *—J) o*yLa]l ’ul, ^iP 

^JL^J ^-a 5 ::.-lI Jl^Dl iJL^lS' a^.t, Si) JJ>LiJj. PurkitlgC jf f -laIia%U U^Ujl 


(^W) si 


^*l*V velum jiJl l5j3i 




*y^OaJ' iijajl jSliJ . 1 , a j-JLijl / l22«19 

L^\jM ^LUiJ ♦ (>■£** Si') ^-ii—J' Jj* Jp^ljJl aUrU y*-L<i ^fcjj *^iea-^ Li^I <jy 

jJl Jju i ^sJl^ . w> . cUa^Jl jjtl' Jj *£ jJVSiH L^j£-' j* U^Aii—tj aJLmJIj 

S^U' C*J-' aaJsJn ( ^laU' molecular layer 
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b^AiM^ Basket SAUb btjAi-i L.I .granule cells b*AsJJ 

^v* sui^Il S roJ jl c.lJa : ;'i h lit 3 5j jlliil' V5ti-l stellate 

jdy^UsJl 4*M*kl 4tfAall w*liji-yaC 'j Golgi II .^£~jy 

iS ^ W.(v22*l9 wX^j Jj 3-^ 

J^-sJ') J-i 1 JJ J-^ dendate nucleus sl^3l 

*(^21.19 

!kJ di F jj^iT 


1 li d-w« -> 


Ji\ 3 _ia^ 3 Lajjlljf Su^U'LiJij Su^LjU mJI jiyitl jwji ■V'j 1 :23.19 

t\j*M i \jft jSLis! v-U^i ^L^ji 3 1*^1 ^JUl JULJlI Ji T J p^-Jl J^_ .*UAl y* 

ijApLfljk ^ 3 ftjlilj 

MESENCEPHALON: MIDBRAIN -LL^IaII g^Lol \ 

3» yj\ /f* ^fJLfr y»*£ (2339 Ir3 w y* r Li-XJl 3 ^J-XpLi A lS^ ^_s j^JL>- 

oculomotor 3 ytU AT^l *—'La^S* *p«^ (T) ^S^ii 

iiU- iijJL?- 3jiU? tey+jz (^)j juJt JJip wlak gr^ .trochlear kai^SMj 
#j-fli' iUa*Jl tJU«J ^—dt .Edinger-YVestphal J^-*s — j*yJj #'y3 L$Ai£ ,'»^> 
JT Ci^Lii iiJflJ’ J&> -(v23.19 jSLuil) .sphincter papillary muscle 

_ S jlL_)i »jjs 'uju .crus cerebri a^-UjJ' JjCJt cC-iJj Cac-U 

3 ^ tatJl^ ^*3-1 3 jf"t J>.\ 3 | ikll *^JLaJl 3 ^ ^jbJ^ ^JUMl 

Jk^ Uf^*j J „fi tfj 3^^ ^ jl5" & L*-L^ v ?wUu^aJi c jJl 






Ji 7j\ Jf Je >yC—* jju *—if ^ul)i pJJfc £■ .(23.J9j£-^') iaiM ^1 p 

oU-5^ J**J .(^23.19 (5-LL^} 'WiJL^j (VjIp) i^Ui colliculus 

^ #■ 

w Uj<jj ,4*441 oL»^jtuJJ i^LiJ synaptic JjXJ olja^.*.^ iyiiiJ-1 colliculi 
visual 4oUiaU reflex j correlation «-!»<' J> jS ''yS v'-*V 1 oL-fty 

i>*-44 neuroblasts 4—a*)' obyjV' y ilsL. u .impluses 

,(vy23,19 J^Jjl) c->U«is t ls--~ Laj .i-S - !jilt 4als:U 


PROSENCEPHALON: FOREBRAIN e oL*ll £Uiil 

S/ji jSLij ^jJi .telencephalon ^1^*1)' y fOili 

^ ,4 

Sij-Jij oj-aJi .diencephalon W' .v^tli 

*—jMj <■hypothalamus eUs^Jiy ithalamus airily .pituitary 4*^'y ,4^-^' 

.epiphysis ^yi-aJ' 

Diencephalon ^—4J1 ^LjJI 

* 

( ^s—4' ^LjJi j) Roof plate and Epiphysis >Jji _y^*J' ^i-lj ktjLaJ' 

4L Aiu, ,(17.19y 5.19 JYSLiJl) fijil ^UjJI v. 34-yJ.l fr> M y y\^_ ^jji 

MjlilfiJlj iwSjY' <UaAj .y&y l^ws-Uar Jys^Juay 4*4" 

4~^j' J K* J*i ^-JLlaJl Jalydl JaiU 4^1} .SHH ^_>*// jf ^/Jly) 

4“-4' ^»»-4aJl wills .(floor plate 4*^ ^Jhs j y»y J,J jjJj ti 4 ^Ji * U-dl 
iUaiii ependyma! 4-^' oUaJ' y iiy* ajUs y ^i- L«jUl1 

Choroid pleXUS 4 «_tl' »jjUoJA LiJ.1 \ju> OjLUsJ 1 s-li> JojC .iJU-yll 4a— 4,i 
4«U| 4j »js^;1 i ^y* i_J.il) wj yY *yJJ ^»bi .(30.19 JlCiJl ^4*^) ^IsJl 

^ 41jJi J j,—4' li* .epiphysis or pineal body ^y.yai^ j^-Jr' 
evaginate U-: *jSvJ .JaLydl JaiLl ^Js- 4j4i» 5jb4 

>il) Jal-ydl ^LiJi ^k- jU. LU lyjip 44JI J (25.19y 24.19 JYSLiJi) 

jjalll Iaj>p ^YlaJiy isyJai' yjt tchannel iL^ J**j i/-iJl (30.19 w i^Jl 
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0 

-up i £ J tjL*a}\ ^ l* \j^ ,^jLJ\j endocrine 


. aa^a>*JLS a«pL ».mJ i a j j .,rt H ^JLp -Uaj s *JJjjjii aJLJI 



^uiaii jsoj .tityi i^x-A^h 

til ( ^lfcjll jAJl ( ^LJl ft — k 

.(25.19j 24.19 j^jl) Jljdl ^ 

# * 
l* ( 4jy ilipliU ^_ ;J\ r^UjJl ^ L^jJJ iLjil jjhIJ 

^gip ^V* Ss^^J 1 *^ 0^“*^ <t ~'" ^ -^-UajJt IJUb j J^j 

^ iWjJ' J massa intermedia 4h ^>&il H&S\ dyS^tJ* t JaI- yi\ JaAt 

interthalamic eonncexus 

ob-Ul v j«lp ajth a..^H ^bL-Jl tjAl iSUo ^JiJi tLkjJl jpjL<^ij 

ajt jjj ( j^ailj <pjJl J u ( 4 j AJ-' Ji pJatf ^—Jl nuclear areas 

<^I 4 0>lP^*it &JU JL?-I J^Ai . ^lut-aj^l iS^JLUi J ^—Jrl *J j*- 

^IbjJJ ^—slAA ^JaU JLp protuberance mamillary body 

.(t25.19y T24.19 JltfUJi) iaZ-idi lii-l _-iU 
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8 jy* jUjJlj Jlf^\ jtS' JuaJJ ^-j^ 1 •’ :25,19 J^' 

*S y~~* j ^—ijJ' ^’L^i'i 1 ' ja j&\ jS- aJs j*: . ...» a1»UL* .j? j *_•) .^L,! 

J (js 

L*1_C ^-ytll£ aJjJl j\ L»l>iJl ^A^a’btJ 1 ! AJJfcJl jl 

cS^iJl fL*i stomodeum Sjsii) 1 j-* ^aOs ^f,s! (1) :i>® 

y ,^J' ^ Ji—SO (^)j i Rathke's pouch i&'j J»jri t ij^L* 

.(Jj ^26.19 infundibulum 
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ablL Ui^-gi? La>-V y*^$ t>\£ *-3^4 ^JLp aSlHj a***- 

Jl AjU p-fljl ^ AJUaJl -Liij ,Lj yu ,*-jL* 1 3 j j^Ssj L*«Up 

w ^i-j y^L* ^U5 ^Lp JJjlp _/Lil 



^ jU=- aSjI Ij Lot yiaj 6 O^r J\ *yM p& *1*1* J :26.19 

P& ^4 ^ *lLU> w’ ^UjJ| A**^ ,J Ajb*J Jp H 1 u* sH^ 

pars ^-«h*a 3-( 3a?-^ .^yii |^Lp ( s3*3i ^h* 16j 11 ^ J? aoLJ 1 ! -u^bn-J 1 

JU C^j jz b £jjh^s .-a .pars nervosa ^a*J1 *;J4 LLy-i Ja-^ tuberalis 

/*JjA yjJj) (ji-f**Jl) ■"'" V^! L*l?tJ l l A*?-Li 

i4P j+~J ^L»jJ^ ^JUi J^b>- A^Jllj a-Jt J$ L^AjJ -1 ^JlP 
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_**j ,(*->26.19 jSLiJi) adenohypophysis b.u)l obO' y' 1^' 

stalk iiy— J yk ^1* ,pars tuberalis s ^—;4J-' pj£-l y* s '-U j-* *'-A=>' 

iijlj ibr ytj^-1 jyla^ .(£26.19 J^«iJl) i3 14 

<r iJi -up v®^ 1 J-li *3 y-u *£.xHy tP ars Intermedia -ia^y^i tyi-l 
jAall y ( pars nervosa ^—-a* 3' ty^'y J^. 

ja wiltiy .(£26.19 j£-iJ') (neurohypophysis CA*!! 1 ) ^bLiU 

hypothalamic yJl b-\Ji ^ ‘Cr- a *J’ iV-JS"' j> b-xp ^ yi£y xL-ap 

.area 

CLINICAL (CORRELATES <iJiJ** '^&£- 

Hypophyseal Defects v>bti Vy** 

0 0 

4 *a j* 1 J ^JaJL- Jj 4 -Xj! J >■ ^v* jyw? «■ Ij L>-' 

LUi ja Craniopharyngiomas vyi) 1 CbbL'i p'jjty bi-J .pharyngeal hypophysis 
.CAaSul' *JL y^ J yO ^Lp yt ^ jdl £ jUl ^yWJ Jj' ^y^jty .S&ly A™*- 
J-b-y hydrocephalus jJ' #y^ *-~L*J Ol j£Uy .£yLJl Jy *-bytf b «Lp 
.( growth failure y*J' J-iiy 4 diabetes insipidus <$A) 1 siO Jli») i~*u3 

Telencephalon ^Leill 

jw» jj* 4 ^buJl J most rostral sjjLax* ^Sl^siVt £bjjl 

lamina i-ibp'il' *a iaLyi* py*-y .oOtil 5y£l' l Lai U* lateral ji-ib* 

# f 

S/Jl *31 jJ J^\ yS .(25.19y 24.19y 5,l9y 4.19 JtSLiSfl) terminalis 

yyjyl jyulaJl jw ^jcuaitll J^b 1 - ^jA ^ p LaJU^ bi v ;;u>u.' 

.(24.19 jSLiJl) interventricular foramina of Monro 
£y_-S/' J s^l' Sj&i buaj Liu, Cerebral Hemispheres v*li Sy&l bLoj 
^L.S/1 ^blU ^Jb-yll yl-Jrl ^—Jb- j outpocketings jJ's/uitS' fr UJl ja 
#jJi ^ c?') V 1 ^' 9 2.^ pyi-' 1 -Uj .(24.19 ^1^-iJ') 
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jju 3 ^_ili)l *. ^*JL (124.19 jCtll) (fUSll jA jLfri' SUsM 

jr gi*j ^25.)9_j —24,19 j*^-iJ') mj i-ij' j—**j ^—*"J?' jJaJ' 

jJJjJj ^* ipj—j i~<LJ l i5U■ ■> 11 A*ia^ic—il lusLiil J 

.(—'25.19 J^4jl) corpus striatum 

* 

i^JuL* Jj \^ujA aXU a^L*aJ j\A*t L$J J^jX ^_J 1 ' A^Ulll Jj Jui^ 

t_jaj(jj Lj* j .(^24*19 jXtJlj lJL?r UL*j 4 : ...tp ji j]oZj P* L*jJl 

ependymal celts aJIWI j** lx*?- j ajLU j* s^X 1 ^iu^aJ j1jl>- 

JxJ^J jl .£jj»» * j Ud ijLtiW U_* aJIPjJS iix^ydl 5^>JJL oljajtll 

# i 

J\p JpftjJJ APn-JL? ^ ^4.*^ J^J 14 li.J^U - 1 0 

J ^JLp 3 jX^ oUiiJ a jX' *wi *,n ■ I £.1y*t-t)U tw^Ldit 

jjJi ja J| .(27.19^ 25.19 j^XiJi) choroidal fissure 

* # # ^ 

,i_Jl tl» Jt .(—25.19j —’24.19 O^S-iJ') Hippocampus j—aJ-' yX~* ^jiL* 

.—bbJr' jJsJ' O'*"' 9 jjy V-Ul J' 

v^UjJlj , diencephalon ^^— Jli-t <w>r_jJ' &JJ Sj&l L—ai ^luu 

u! .(28. 19j 27.19 j^JtJl) i fjLi « Jl3l jUtll ^ 

l JbaJ jUjt p^>!- ytj (—24.19 jCiJt) corpus striatum Wt^ l ,,—Jr' 

jA JJ ^-i'jft f-Ar (I) ;U* JyJST Jl ^IsUl SijU iijaj .V^i' 

*'>J' j* ,^#1* j—iLkj (v)j caudate nucleus A-^' #' 

» X* o* ^U-ij'i 1 ' 'i* jXJ .(^27.19 J&J') lentiform nucleus 

ilpJJ' k*j J-l jjj-b • . .IfiL/wJ.' T —» -i!- 5j ii^J' pf- j p>-1 L^J'l • ioxil e^5jl 

J £*-tj .(<—’27.19 J^-iJ 1 ) internal capsule AJpU' Aiaii' ^b j j*j ^—ill 

f L j . ■ . S ' L^ ^ tl jr^^~ ^S' j'^tJr' ^ o - a -' ^ilJk^r' ^.1. ■■ s 1 l " ■ * j '' 

.(—’27.19 jCiJ') j.\J J* iJJd' S',jJI 







(IG) jl* j £UiJi ^ ^ J :27*19 j£jJ' 

."l J AJaiill Jajki ^ ; s? ^ i-^il l lJ-Jj *±i a * .yJ 1 .^U' 

J,) ^*LiUU 4J1 C->t*l4Vb ^yi--aJ J-^ 

J j*Jt JlT Lij ( JljSM (Occipital JLpJUaiU S^J^I ^JSJtj 
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* , * 

^Jri ju Jli t LsJaj -UU>^i' ^JL3 overlying ^ iiLdi 

jm UJ aj-LJi a-u> Jaju .(T28.19 j£-iJ') insula p-'l* '-> j* j. 4 ,. H . g ? t ■ . ^7 

0 0 * 

sjj-' J^ta^ _**Sj _/*! L»Uf aUai> ; ./a~' a_;jl£' ./aal' _*JT J*ji 

*Aj»LaJ^ 1i _jJLs^j _ s - a JSr^ Gj^J' ^ 6 1 , ^i ' t ii a ■ - ^ 4 ^ . j j ^ ^ at-»^' 

.(*-^28.19 J^*lJl) LpJa-- Js- ji Ja: f’iAJ'j J_*li 1 $~j J-a«j ^—si' gyri 



pallium £*I' a r ii j* ilsll a^iiJt ^Lu Cortex Development ij-iil' 
paleopallium or archpallium aj:jj»3' t jJjll (T) : jU^-U U —ill (24.19 j£-iJ') 
SiaU^l (»_j)j (V25.19 a^Li* lalaTxl' j*—Jr' t jl J ^ *\\ 

,(^27 A9* ^25,19 ijyiJt l hippocampus jyii ju neopallium 

jj^-t y* JJ a^JLaJl ^ 4 a? «j<aiJl oUjj'ill y* oUry* 

* + 

Sjldl ^yi' J-^aJ Ujl^ «t*lc 4 a^j?U yL*ij ^ subpial position 

jj Jba^J jl ^h»UJes y* y*-L£ IgiU t 

A-i? y* ^lp J-*±^ \jlSj .jyJ-t ^ 

* 4*^Jfl** y^""^ y* LouJ l ," -1 ^--“■ 1 ^ . j ^^ 1 a ■ j j 0 jf■ fl 1 ^ Jl jl-ft P 

3j jjli ^ r - 7 — I Jalu^ S^JLiL 1 ^c-^j 
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Ul^b aL.J4 .pyramidal Oji* b^-1 ^y* Ij^xT b xp Xfyii 

.granular cells 


6 x^l xxty Sj^UJ XLuJi iJ*p ^ XlX J 129.19 

J? li <jiLi^» .MajLi . <*-J ^Ju^P 1 ijjjM jP J w^-' .a^jLX 

OjU jb;,.,^ aIi t j tLiXJ^ (Jl^^-1 XlA ab4b T 

A : + n L; l o'SLiiJ' X>-U j J^bx' 1 ' XX?j! *-• ^Xjf <X^UaI*X fljl^iaj^ j 

flJ-Jrl XiiSi 1 ^ ijl+faJl j oU^wsjJl jj i *JL£ XXI X »f ^A^Vxi' ^ jSvJUzJ . i ,X*Lil 

O^XaJ 1 1 j ■■"Juj v J^XJj .JjiliazJb *■■ bjJ 1 ! X.*-lJl s^j^XaJ^ ^yt X jjlili 'XJj 

,(30.19 '— ...-»■ ^ 1** X^iUil X*XJ^ ojIjL-AIj i...»Jl 


XjL^i? oi pc Jjr jlfA-l jAI ~ui*j Olfactory Bulbs S^uUJ' 0*)LaJ' 

SjJiLJd y^UiJ^ fp£\j ^_wa*)t yji ^y wJUi X*aJ 

*x* juj (29,19 J^J') C*-^ placodes o4U-^Ui J^LioJ XxS/l x$Jri prominence 
jjIaIj . xaxxli bulbs o^LaJi f L»xJi xx?ji j 1 j X x*ydi L^tit-i 

v*jJ ^_Jl XXjVI ajl^Sa'l J XJX ■ t,> " C^lJjniiifr p t Xii^l d>bb-^JJl Jj b*)bt-l 






j£ *J jiU)^ J>; '/J * 1 ^ *-* yAl ^1-P ?f .rftT j 

JuJlj JjILj ,^U-Ji p ^-'ill £-* w>L*UjJi *juSi U ^^ii} .( 29.19 


^ v-J' 1 jj yi-'J H ) L^SwJwU ^ ^ P L* aXJ 1 iL> 1 ^ ' 'j* Aj *J LJ ' s_- U v —-'3 * 1 1 4 j A ai*J ^ 


.(30.19 J^i!') 



.SjiJbs^il ^j\j\ tLa}\ jp^Jij (4) -i-p ^ jJtS Tl ^JuidS jJa—Ji ;30.I9 J^dJl 

Jl, *** ^ ^ 

■ j^Jsli / J Je4J ^LaltJj y* ajailll iaii-1 

vu^j^waJi ^ <aJUi fjJ-i ^dP ^iljb Commissures OIjIjZaJi 

3 jSJJ j,— Jfu L* Jail JOU ^ J' 

f>' jPJb'j 4(30.19 j 27.19 j 24.19 Ji£dS f l) SJ^Vt W*l’ ^ OiJl fJ j4 

^JUaJl J^aJ y* ^JaJ ^AJfctUsU 

Lai' Jj jjjsr^il i^a-iil t^S\ ^•si'< Jl*-' Jj Li Laid' JLpL.-lil oL>-U'j 

,(30.19j 27.19 JtKjJl) 

# # 

j' hippocampal commissure ^aP' j'>a)' y j^d 1 ^ ^—Hill jl j*ai\ 
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ja Lj^i ^Jlp ^aJ-i J **LJl Lj~J fornix c, j-ill S' 3 ^ 

jJLH ^jl>- ^Ll*> i La ^—J *^J j^LoU Cii-Jl A^r.sfl..^?^ 

^Ul! £* corpus callosum ^ (*—JH / ^Sfi 

4jljJ^ Jj JSv^jI ^£ ^™il ^jC^SS Oy 0^*yJ^ J^3 *JJ &l*Jl ^jA 

JilLa iiy L-^ib* ik JdLsJj f r uSil Jl Vjf J 3jJw? OjJ- 

.(30*19 ^ ^jA J-lj 

JLjI ^>r .i'/a \\ J5 CMjJl oljtj^aJLi i£ <^jlj-^ 

Ji~^' J a^U j.habenular iU*Ji jljkaJlj j'>al' U* If** 

iJUa3l jjLtil ji jh^' Ui .pineal glands y y^ai\ <aj ^ j[lS.\ jIjUtI j j 
ja LiU! \Sy4-$ ^ j^L*jU ^jLLil jljJrl j j+ii s; ^—Ji .optic chiasma 

.(30.19 J^-iJ') retinae jss^V' Oi*AJl 

£Uiit pusi yii>ii (UaUHi 

Molecular regulation of brain development 

^ iS^JA ^(^lll ^^Sf' patterning j'U j 

.(5j 4 ^—*-*a*Ji jtu gastrula j^> *.UJi ( e.L*-Ji SjjS”L 

(^AiJ.1 f^l^jJl Jt ^UauJ jJU<aJ .* :: -■*«!' i*..i.^\\ [aJcs- 

l^- ^Ull Homocobox Jj-L-aJl itfUi* oL* j» (J i-jll f L*^J'* ,JaI»_jiLl 
.4. .rtfl«J i aj t jgT^aU j precordal plate fW 4 Notochord a o y j 

j^xj jjb lAj , rhombnmeres OU-ill ^ki iU ^UjJU 

4 J^_u^aJl <Julwil s^LAt\ ja Antennapedia ^ai^=> j 

J^P ^UJrU t ik=-'JLL* ^ ;> oU*Jfi aJub ^ *(5 yk)^) f/ox oU*i-' 

jjjJ ^j,jJiL* Us L>7^ oW_j i J &1 j>j}Jl?- Li ^ji.virJi '3 

j JJ \/l J* '3 ^ oUJrt dLJor *(31.19 jSLaJl) iiJU^ 
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Ji ^“>*•■* J HOX jJr 1 JH" )j* : 31-19 J&J* 

jup overlapping patterns j^k HOX ^ ^ 

U ^ '3 4j_Lj4 obJrl .specific rhombomere boundaries 

domains paraioguous genes ^Mri *lJl1i/j ^jjJ-i fk** duster 

,^3 ^ ^UjOJ Jjk JLp positional <*J> Ik aJ> j^ju 

t L&UL^JL- k jr?*- > J- Jj ^4 JiJl>»j Jf 

4-*-k JA 4**J» «Ju cJl jjiaJ 43^ /5 

,L£t3Ul^J 1 4,U —all 4j^ j ^UwOL! ^il>-l ^US’l Jjk 

retinoids OUU^uu^Jl of £-* IJLa ^JuS" l*i 

-kji : Juil J***- L5 l*i //OX jyjd p-kLi> br'b- Ijja iS^p (iLj^ijJl 

jiSl^ 4~^*Jd oU,—il' jjIaIj Ot? ^- ; .^ j HOX ^i^pi jJl 
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j >j iyu^ P^Lo Jl w »a^ jj^ t ^ .j- UJ C^Lk--*J JsjLC 1 

J* '3 Wj HOX ^UJri *kU^ aJjiU fcUi-tl *1 Ua 



ddjxx 

^UjlJi sJl*- ^_ill ^3jf.VvsA^ iiaU^L 1 ! oUj?JLS i^yLLdi jwcJ^ jj* -32-19 

- * ^ ^ 
lSj^ ^—dl wljLJft <lUL* jj jr^^ jP UjJi^ .+ ir?.j ^jS' 

* # * 

J • / oLi-' c—»J t Jb- t£' -homeobox 

-Lp jtw^J ^^ Antennapedia class jUJ^yi 

^UJdl a*ii $ SJbJkPs* <olu^ o siJJJL;^ .3 ^_«*il 

aJU- y j Q ,new head (jujJtI ^^ J5s_2J ^_Jl 

j ^—zll 0TX2* J s JjAS LI MI jU <^-3*3' 

LIMI j»jo *-* p L*jJl^ ^JLii' p bail ^_^?-Li [f .* yjiS jlJbJ t a- : -.-j«!\ 

<gastrula J oLi-' aju& ^>p jm) ,0TX2 j&d 

oLU^ j^aj lib- .(y&lLj^ ^isSfl 'j* w-Ljl J-*IS^ u> _ -*j J3 JJUJlS^ j_ 
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fglSHH 
CHHIMKX2. 1 1 
rmBFii 
[HtBRtP3477 
MFGF08 


sijs (ANR) ■ -» 1 iiLi-L >' |T jS "y ~ Jpjj hixf- : 33.19 Jiiil' 

(BFI) 1 js*~ FGF8 j jin > F • • ^ *'' *>»■ »■<*>'' j* wL*i V 1 aaIaJ. 1 j 

(A^Jt j j£Ji S U (oS'i ii* . neurectoderm ^—~a*J' ^UaJi /cjV' J 

J 

^-Ui)' j* JS” <*-ji .(PR) »^ii' _>•-> regional specification jj-nsllj 

jwu Jp/i* ^(Af) jiiij (/*) JjJ^ (SHH) 
^Oiil (oV' ^ ijyiU 7J 4 iiUii o-bJjjJl .,U»yt *U ^ jjt NKX2.1 

.»! j_UUl (R) .Ja^Ll jLuJl (M) ^_ji ^ jt jh'ji, (J jUl 

EMX1 ,0TX2 jl-iS ,aJU.l jjOwaJl WUs* oli*- JLi 

*J_v* ‘(32.19 (A^jLiw*) iUM-Ai* jJ*ij *^y jj& EMX2j 

j' 1 j5^ j ^ ijJLA-i 9JL& '_L UL?-j U i u jJ 1 » »Juul t- LajJi ^ JLo- '_ 

J^p anterior neural ridge (ANR) A— 3 *!' :LA jLiUfJ 

(34.19 j£iJl) wap^l ysUijl (0^1 j *.,.^>11 i*U-' J**_* 












m R2 R3 R4 R5 R6 R7 R8 



jyaJ —*Jd'j Ja-* ji' ^UjJI Jy 3jjJ4 -Up J? f hi«^ ^ "34*19 

£AH) 2ji engraved xJu^u; jwJ ring circumerential UU ^ FGF-8 v^Ui 
■k.Jill > L-jJl iu ENI .Ukii .4* y wiii' Jlj r uS’i Jl gradients oU *jju:. (EJV2j 
j*-i' y3 J-U *J>>. y-T ji* y, W7V/f/ .j*yll J-SLii j yT iljUJj ,jiyjiil 

yi' ^L»' 1 ».a1i A 1 ,i oy)' N .jvyi 1 ^ FGF8 

8-^' yjjVt yji >lp Ji jUUij >jll j/k oh (34.19 j£iJl) 

J^^JI ^s—^r' ykl y>/ ij *T 4 ^)S ^>1 y (FGF-8) 

somite *!>■ y ^ ANR ^t*V' 4 -ya«Jt *iU-' »yu . jjL*dt (*k 

SF/ ;UaJ .(33.19 j£-U') (BrainFactorl) l^buil JjIaJi p*j FGF-8 y*jy*i 

J} LC. yJLall *^L*-J' yws ^**LJl Oli*“^J (iy*!' i /J' 1 i ^!L$lj'l/l tLf 4 j-UP 

Oh -tie-j i3 FGF-8 t jf r f*i . *_g.Le-LiJl £^L»jJI kiJJj 

jOjii >4* circumference ^JUT Jy iii£ t jii ^L*-Jl_j -kylt ^l*3Jl ^—:y-U 

i(EN2j ENI) engrailed 1&2 xJby* 1 ^ FGF-8 y»>J 4^. (34.19 jSUll) 

Ji radiating gradients oU-jj-ti. Lye- iliLi* JjjLus ^Ly Jju jl 

* 

?^L*-dl dJJj J Lf. j'-L-* eL*Jl ENI -Jkj .£j/' jr* wiLi-' fL»Sl' 

ya yu L*y y/ (tectum w k » - i') ^-i'yk k-yll 

fU JU&1 i#ij4Jl j WJV77 'j&s dll-iT FGF-8 y>J .£*11 { lf Jp Ju* F/V2 
,5^3 e-iA t U j^kd EN2 } ENI £• WNT1 /La .(34.19 J^J') FGF-8 v-U 
ikyil ^UAll V“LJ jfLJl o-H^ 1 ^ WJVTJ J-e-L-j jf ji\j j/J .^il jJJi J U 
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* 

3 PGf-S ja± j aJl>- ja j J j] 31 

^UjJl — kkyk ^L*jJl junction J-^yl jk?i ~k kkyil pty j JsJj 

Ji d-r &** ■^ Ljl sJki j 1 >Vj wwtv ^ 4 * jt iUjj yu? 

jJ-i JLP p£_yj ^£jJl * L*jJl — k** ydl v^UkU J-^3y* *}LU sjdii-l 

.(32J 9 j£i») OTX2 J^ci 

dorsoventral ^—ibkJi ^^^Jl j^V 1 dkdT 

(*5k3) i^ j£ .kkyk p-Ull ^L-oJt ^—lj-U j (mediolateral 

kJu ^jA jl5L* J5" ^ j yry* 4 j1 31 SHH ^_ jJUklJl ikk*y ^_3LkJt jty?^\j 

J> jk j! fW ^>wkl j* J> jy^ 1 SHH t _ s —aJ' AiiiJ) jll ^—-<a*J' jl+Jr' 

•* * * 

ja ^Us»jjv *U ,*kj *>CUj> liU** jor y>_j N/£X2J .precordal plate 

ywjjjJli ^jki w-.llaTi SHH ^—Jykl JkuJ* s^U-JUj J\ k?-^j j! p*_U 

d?L*jy ^ .J* ^ k^ ' i* >| lf J i ^ - 1 * H_^i_4h_^t_, 1 JjLj y ,Xj null 

^ r - ' -i £~Sy £Jt JJ covalent 

,SHH ^-LiiiU (signaling A-*Jjcjl ^ jyS'l ^idl 

«jUkii 3 Jj/.-Jy>k *-> 

^fikxJd w^LJjjJb ^(^Urtj ^—3'^frkJ' *>5kul' 

v AlkJ» pVl J jyu (BMP-7j BoiieMorphogenicProleiii-4) 7j 4-y k*U 

oU-jjjJ^ aka ^^.yL^U nonneural plate ^-ajJijjp ^. : .A-a.U 

.(33*19 J5^J') BF1 j^J -k-jil 1^1 J MSX1 ^ 

(^—JjJi ^i>*j5Jl} ^rk^J k^kdl oLukl jjk 

^y* r LtjJU —jkUJ^ ^ 

# # 

I'fc* y^S" ^yJj a-ilbi 5 Ip y y-'^S 1 k&y ktbtf y ki kL)3 

^—jj^ajl J.&;.all NKX2.1 ^ O^L^aJl Jaii J*i 

-j Ajlaiirfl BF1 ^tlij ^ 'll la j* S**US :i ia »-j--al l jli fijLlt iJuJoj* .SHH 

ijJj kL^jij FGF-8 4 jUu^^ EN2 yA iakyd^ ^Ukl v^Lp ^-r^j *FGF-8 










(jjjji) jp j p-if is \—' competence to respond ajUc—/}U slu^l jU 

CLIN1CAI. CORRELATES '-Pfc*£- 

Cranial Defects *->yS’ 

ja p- jjai Hoioprosencephaly (HPE) £_Ujll ^UJil 

3 mj-Uj , a*-^1'j £ J) Jl J^ai Jai-I ^ . '-I —jL£■ Lj-i (jS*3^ 

single telcnccphalic vesicle j /la ^Lp' ^Uj J-aj J} JLJU-l jLJaJl 
« Sjp ipt chamber a>w ilpj jUp' jpUj (pjUlt alobar HPE) 
r LttOl J} fL-JLiV' Jp .(35,19 JiCiJl) -la-*yp -la*- 1 .J'*- lSj**-! py** 

iajtl :-1 jP *LJ O'l/li-' Jj Aj£ a f p^ai Jl ^*L»S'' 

^»dl j-ai li ^ - j-i' j,—«Jr)j tujl lP!l* oVP 1 j y>Z U Jilfrj 

ji UL*-i JJjJ' j *5\J ,1-w*- ip—Jl J L*' ,aJLp jl hypoplastic 

central incisor j* <P»li j— j* cPs- Ji HPE j* t* i*-jj 
^ J ,4^ SjVj 15.000 ^ 1 j HPE £_UjJI p*> g-U-Ul 

jyM _y*j t SHH —jy~aJ' -UuJ' j —j'jiW ^3yJ . jS*b J«**“ 250/1 

Ji ,CNS iff JA jLfir' J A-s-tij ^—SLPJI P.^J.1 PLl ^ ^Jdl 

jJsxJl ti .^UjJ' fjJL* *-L*-lil JlPi 1 W^**^ 

^ aaJ)\za Ji ifiii Cf defective cholesterol biosythesis Jy/-J^Jd 

Jj aI^j tiaii JPoS/' *■)/>* vUajj .Smith-lemli-Opitz s. js-jjt — 

— ^L»J — ./-•-^ Aj*j^i* l/j>- .^LajJi fjJL» T j-‘ %5 J-^ 1 • i —iiJ*Vl 

7-dehydrocholesterol jUTUay Jj/—JyS’JyJ-ft fi-7 J obji-i j-iyi 

j» -i-u!' ilU*j .Jj jr ™J a jS' J1 Jjjw-JjTjj-t.* -7 Pi:— j .reductase 

^ aili jt k——— j j' t j&L i— Ji ^ Lc. j—.’_jP' 

0 

dJljyllj ^jJiJ pwirl iJLA LpjJj** JjjS-JjSl' JJ ^—Jj-Mfijl -UUjJ^ 

yb jw jp j ^*42 apu^t pLjI iUA .(555 
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(TGIF) J^'Jsll .Sine oeculis homeobox3 (SIX3) 3 jS 

zinc Anger protein ZIC2 jwjjJ'j TGinteracting factor 

JS JGaJ %t> *• Uldl *JjL* j>-^ >_.■.» ^jL* illj5"j 

JaiLl wJjL-lj frUlli j* i jTLJt 



ionic Jj*- ^ j yj&- J-iijj iAj-j j jw^l jj.i.lt.ll 

t ; j. . " B » ' 1 J ^ jlfwJJ Jal-jsll -la*- 1 jlu ^—J' (SHH) hedgehog 

.w'li jj-UiJl 'JA tJL* w)L^1 JL^I fZi 


j clefts £-yi v Schizenceptialy jliiil 

j C^lyUaJl Jl t ^Lo JUib ULp- 1 t 2u ? sJLl 5 

^ ^ ^ £MX2 

LpUjJ\ aJI*—! l iJLdJi ^LpUiXJl ( aJI,?v*Ji aJJU' 

Meningocele, meningoencephaocele and meningohydroencephalocele 

j* NlkaJ ^TSl' jvJaxJ'j 4i***-*Jrl *UstP ,da*J 3 w~P 
b| .QT y Uj>r ^ j&l (Occipital Ja*Ji ^ squamous 
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Ijj aUJ') Si^wsJ^ wlij jS- Jai; UL>wJl jsJ ( sjmuo jlJuJl ^Ja*i' 3 

>w? jl J& jjl^J jl jlj S^JG^ jlT 

# 

(37.19j 36.19 j'tSLzJ\) *Ji* ^ .Luis' jjJaJl ^ JiJj ^jjjt^Jl 

. <L£UjJl a1lJ1\ a^#j i-tUjJl iJbwJl SJUiJU jlijJLill 

2000/1 



Allien* <li *j * ■* -- 4ji ^x'wk: .J ^lL* ijfcL%J ^jtl^ . Ui a 


*U ilill ,i»i)i v—t JUiV ubs J»tft .i-T : 36.19 j£iJ' 
t^r^ 1 ^ *}^ J-iij Exencephaly £_UaJi 

# # 4# ^ S 

o ^ . t*,l 1 p UjJl IS^jL . 1^1- ^n.tj 'i vault _V^ jU 

^Jj6\ IJi* .necrotic <*£y*ul' gy-Jl SJL^T j£Liuj t JUi U-j 

jlT 08.19 t,JL- U .anencephaly 

^Lwnjl A yA $ y k C)^ j ^ — 'l j±*^i tlXSAJ t ^JbJl 1 <J| a J .jju 

*J jjSv ij jiy^ J* wT Sjt.j .hydramnios 

AstijU Jjux. j^p (500/1) ^ L*jJl *Lx*Jl ,LjLp 

jL L^j* ^13^)1 ^xjt. aiy* %70 jL* ASji.m 4 ,..,^l. Jl j l*£^ a T w>uS/^ ^v* 

,a*U'j w L*4 JJ ^j> Jf folic acid JJU yA\ ^ i^ ^400 il^ Jjb£ 

.^Ja3i jl*j4 w ^pb^Jl ^Li >*^ Hydrocephalus *j* 

aqueduct j^j-aLJC^ o'VU-i J jJ' ^Jl a_^* jjSu 

dJU)^ J ^l^3l JsCJ ^jj: iJufcj .(JQl j—1^) of Sylvius 
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aJUw SJLaj wjUia JjikJ (JjL-^1) <JjJ? ajiUlL Ojw» :37.19 j£-SJ* 

w» Wi3* JfcJli pvLdtji y* ajL-J^ jtfLL i^a)' <>JL>- ,5-pLo 

' ^ ^ ^ w „ 

u'jJj) J ( / *^S // ) ^UoJi 

o~>- ( subarachnoid space *-Tj-£a*3l jIJ-l JJ ilU* y*j jOaJl Jl jjJLl 

i 

lij fULf'j j^LtjJl ^1 p -kijijj J} JjCJI 

L*JLp j *j jJJ-iJU t Juu .1 4-jb^jiJ' JjijjJi wJl5^ 

^*1j^sj ji ^r ■ .nj t *JbJLjJ) ^V^- 11 j ^Jt 

.(39.19 J^LoJi) Lb, ^ 
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(ijVj 1500/1) Wi ijj-iJ' i-i* r t-^U ^Ua> Jit J : 38.19 JSOJ' 

3 iijwLL- ^JU»b JUk . w 1 Jju *L' ailp JiJaJl OjJ£j 

.^oi>- jiki* ,4jjJUo3lj Lj^ 



IaS t Jji| JkJU-J O-i^^ Lij aw'Lia^ ^Loi? l39.19 

. 4ua 1 1 a4A?tuJrl >L*a>- jj j 1lJ #\J\ jj) Jajw^ 


JLijlj ^—Ji --Ljl y> Arnold-Chiari malformation S >* J 

# - 
3 M’* 1 <£.foramen magnum l?* Ji ^ ^s—^ 
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- L fty ^ .spina bifida cystica a;— u* aJU- JT 

jk^ [ Microcephaly (J^) *'jl' yw* 

tli J} yLs>S r t *Jli t rL*aJ) y ^Lp JliT Uj (40,19 

jl (A-j^i* 4 jJL**->t aJws J a^ j j Oj5li j^ < Sjiiii^ JjJUlit IJLfc 

^1 OL>®-^U jl 4j^ J^}Lj ^ JiL* 3.^ jjl W». - - 

,C^U4 J> yS^ J ^La*Jl J$ 



w^Uao U UU *jU y u*w> SjJLiJt ii* ,_ !. J Jik :40.19 jSoJl 

.^UP 

Jl Lpjd %5LCjJ toxoplasmosis ^uyi' *Lb jcA-t 
^v**j^yi ^y^idi ju ^ t'jAj\ yu? jl y &y*y <^lip 

/jfi- A^Uli 9j \^4 i?y w.;.*.^ il _*■ ■ jk*& jl j^Ss-C ^.LaJI 

.Exencephaly £ U^di ?r *y^U ** aua,—S i (^Lyj *U^) U ^CJl w——? y 

^>x*- of .ftLJ -1 a-- jjlyl 'if aij (j ,W^ UjUi Sjj£*JLll o>lijJLjJi 
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s>ly&Uaj j> CNS ^5 jS^I ^—-AftJt _)Lg>-l J &UjAP 

.jv-S*" LIT jjI j^vJT ^ -3*^ ,+....'-'M 

^a-i^ ^>1^JaJsl }Jl if^ji ^ fl3l *\ ^ j^M ^LiJl bU «1 jI* j 

^LajJl jitjiT V j' jSj: (£j*-\ ^U ja j coordination j~-UiK J 

^Jb^iil Ji ^>5s_c . d^r ^Jjjjji) 4-j-Uil ^j^-h. 4*£lo ^ *->^jJi 

^?yd^ ^*-1—* *1 J_jb oj*)l^» J l^>) ^'ijjj c^bjju^ 

cb 4 b^bsJJ v-aJ-1) j~& Up *iJLte j tc. ol>^L*JJ 

. JaAJljil OLoj jw* ^u*Ji ^^Jb~ 3 w ;■* i)L* * (o>L-bill 



^}y- ^ ^Ji* ^§j}\ iab 4' f^j j segmentation patterns *kd‘ \ ^> :41J9 j£bJ' 

<^m> oL*J jL_i (Jai^ll Aibl) J —s^jll p-~*Ju_ ,*1*31 J* (25) f jJl 

P4 - PI .(m) ^UapS'J Uili J l 3 J 1 * J^) (nS J! r/j rhomhomeres 

ii( ^*Jl ^ L*jJt d f^L*jJl f t (3^jJuj£-l) <^^*121 ^1 *jV1 


Cranial Nerves -ula 2 iU LjUatSM 

LLJ .51 12 h ^ 1 } s^L^aP*)! j;jj *_*■>* *jljJl f *-* j^iau 

iJufti ^w ^v*_) ^Ullil J** II (^j-aJ1j (I) Ijlp 
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yT . dJ * ,y-U' HI .^.ydJ — y3 ■ ^' 1 g• ^~~ 

wjU-—*1' ^ ( sjJ^ *Jai JU SjL$Ia-'l j yl^Jl jS"ly* jy^yll r^L*-dl 3 

ix. vii. vi, v, iv v^' a>t ^>u Uii *^A\ ou....aIi *1® 

^ 4y ^Ledl j>ji to* j-s-b J' jXej (4I.19y 17.19 Ots^t) XII, XI, X, 

i _ i 

.aJoaIi 4**^ajJl somilomeres J f^V J-* 

jJL*Jl A-J? j£j l <h 1 .r ^ K UjJ- r JL?r ^d] ._ ri -t). I * . - - -J» l 1 ,tJs yJ 

a*pI>*Ji ^UaP^' » 2 fa;;l j~*3 ^Jp^L^apS 1 ' j^i 'dJj ^-jLp 

J\^a^lW tL 19 J *uA-i) ^ j ^ j ^ 4-5 y*~ V ^LopSI' ^ *-* 

*(565-564 

oy*liajl iPiS' placodes 01*1^ j* v .^.U L-il -u*ji 

4ajjU ^aJJV' oWl»-yft «4-jTp^Jl J^J .ggi^awl'l 

v'^ Sy 6 ^ kj:j>\ oUb^j Uuill epihranchial placodes J v ** jl 

# 

• (2.15 yi^) t (567 ^2.19 *~*y*Ul 

.(X, IX, VII, V) V>4i' jJjiVt jUp j VyM- 1 J> oteUyUl iljlii 

>-*yji L’sU- ja 5jjCaJ') parasympathetic ganglia 4;3/AJ' ^LiH 

.(1.19 JjjJrt) X, IX, VII, III v^ 1 ^Uy t^yi >J, 

Autonomic Nervous System J^- -* tt .-iumlII jl^aJl 

t^ijh fryJr' *^** i_il ^: t-S 3 ^ i-»-LJl ^jA gjgj-t y.....a.~ 

g parasympathetic fr^'y *.i l*«l ' ijj-UaJi g^Ul J sympathetic 

.*j^iu>i\j <L»«) jll 

SYMPATHETIC NERVOUS SYSTEM jl» \n^r» U^l 

^Js. 4jjJUall *.>.01 ^y. ^yutULl y--^ 1 J y . ;'/5*.^ Py«Jl J iirfUl L*5U>1 y^U 
(42.19 jSLiJl) dorsal aorta g &^ y^V* v*~^' ^—JU- 



^ f*dlf 564 


\+S y-j V 1 -^' (jAU* 1.19 JjjJk-l 



■kJl 

a^Ui 


*■« ...H ajL^jaJl 

SVA 




SSA 

f UAjl 

ii 

*.JJl..~j ] * aj yjC'' ;o^UuJ^ 

GSE 

^ ^ UjJi 

ra js-d iS>t 

j.i--it ysdi t su_ 

jXbJI jas*JL5 

i^Jul tJUUJi GVE 



. *J Jjlj’ 1 4 i...3.ftJ' 1 

GSE 

^ .A** 1 ) ^UjJ( 

{ k*- jkl 9 L*jJl 

IV 

ttjLW'Sf^ ( k^^naD G- j-VlA-1 

, JUU auiAi d\±}\ 

tOV' </?9 t JU^T-l pv_^“ ' jLL^ll 

,J^U* 

^JaJl LV»tAJ^ ^"VwJiP 

iyjh» 4 juAaJl s^lJU ^*1*^ 

gjftdl JjO* GSA 

^Aill iAit GVA 

rM 

GVA 

jyi ^ujJi 

V ^ ^*3W 

.jdsJl OlJD 

4 •'l ■ " ■ -- «■ ^ ■* a . ■■ ■ ! 1 

GSE 

Juil i^L-Ait 

VI Alii 

.juil Jw-IA'I Oi±)i ^ JjaJi 
< y&UdJi Jl ^ !i * ^ \\ f jlL4-L 

, jL_li j^uVl OliWt 

^jiV' <*5*^ ^ .^4*^' j^ 1 

vO' sjls-ji sva 
iAijt) gsa 
(«-T jJt i-UL-Ji) gsa 
^ ^ il> SVE 

JUl 


V> : 1> wjUJ ^iljLl jkjl ,V^I 

jL_ijl ci ,^ii-Jl JLUl siJ- JJUll 

GVE 



. au*^»-0 1 iJU!' y 

( _ rs hj| LbUI JUiVl 

SjjsLijJl AiJi SSA 

JUJi ^UoJl 

^jiJl 

.(Jjljill) 



vrn 

■(^- )l ) tj-i^)P-' >- a * )l 

.(JjJUL) dL-iJ kl*Ll Jjdl 

% jLJL^-J 1 w-k^_j sJdti' 

iJU.,..^ eJJUJl SVA 

aj ^jJi sjua. 1 ' 1 ) GVA 

^JLaJ 1 ! £^UjJl 
(ikoJl) 

IX 


.iyAlkll JiV' 

aJjLvJ^ GSA 
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gVAA9 J>dr1 

i^PUAS' 4b^-ui '-r-4*^ 



^jA*-' Ji>l SVK 



+ 4JiiJl| aJUJl 

SiiV' »UuJi OVC 



.(JjASl) jUjil jUJj Jjbbl 

Ui-Ji »jU*Ji SVA 

^UJI ^UjJi 

Xpjii 



(aL^aJI) 


t a J*l.h f jLJLil jJlc-U 

Lji*Ji iuUi GVA 



•*UA' ,iJt*lt ie ^>t,u_U!l ^Ujjt 




, y^UaJl ^ l***a3' 

Ju ujJ^ a. U*. 1 GSA 



jltkll 4-UUjl 

SVF 



jh*JJ JbjJbJt 





jt ^ XUJi GVF, 




UAi } 



{^1 <JL£jM 4j ^Jl 4 „ ,A A ^ ^ „'nil 

SVE 

^UaJl ^UjJI 

jU»V' 

,ij j^iLi <ylj V' /*J l 


(<LaJ^) 


■<x c*> rj*y' ‘ w 

GSE 



.(oLJJt aXJ-i Up) JUJJi o'jLaP 

GSE 

^JUdJl 

xn juU' 0 ^ 



(iJLaJl) 



SVE t $ Somatic Af ^/»U SSA f Special Visceral Afferent ^3j \j SVA * 

* GSA tfL* jh>Us GSE t Genera IGVE GVE (/ *^- j-^U^ 


*^U Jj'j GVA 

, » * ^ ^ 

^JUb aJL^L* AjJ^J jjjj Joj h5j* hi * Jju^ 'jA ^\JbM j 4 J_L* U* 

, # #* 

j>- b£ iim £ jnijaJ^ ^bv* L^ijj jlfl ^_... r?^ 

a-aLiHj a*J ^ jclj-Ui a\jsi{j j^waJl j l^ui?*4 j^tj neuroblasts *».a*Ji 
* - 

>! ,yj <LJ y v* 4jLxJl j JAidl j 1 . LaJfajJj V*\^ Jj jLjJjJl jll^JLJlf JCLaJJ 

* 

«jJUj' ^L*JJb ( 4«f^Jl «L>-lJl J ^Ali£ S-^ j**^ 

preaortic JjyiS' ft*' JuuJ' jisAs) yiV' ft*' _j)' A^-aid' «—tU jaru f ^Li 

^1 l? ipj W^- >»!-tij .mesenteric aAjUIu celiac M 3 ^' >AaJ' Ji* ganglia 






ftjji 566 


sympathetic y\juoli Lidi ^k*j 0>^ 

.(42*19 organ plexuses 



*iatht yil sl4l> Ai *^Jl ^jaJI ^Aa jjV' ^ *<jJ^ i42.19 

*(^j y*£ji) suprarenal * jy ^_J JiLiJ *j ylSiJi 

^\ 3 a ..t3 j&- 4jj jji ^****1)5 lllj-ji 

(Tl-Ll-2) 4 jj«wJi ^kaJJ (ialyii jyJl) visceroetTerent column jiUaJ' 

^jOju synapse .(43*19 J^J') *LJLJ' -Up j^—Jt 

fl*f jujJI <LJ—il j^p y jf jJl aJLJLJ I Jg L^^iJ oby~JJ Jg ^_jUVi 

AiOJ iiuh jU^i w>^ (43*19 JU*Jt Jj y hyfos 

y* U-u*Ji b*>U> ^—JL* *up Uj .preganglionic fibers 

white e-Lifi-Jl dJL^ jlV ^jyBl j5LisZ> 4 ^jJl JUbJl 4 *pL>vJ^ wUap'Vt 
a^JLvajl ^yJ-1 ^yuJl communicating rami 

aJJfc j tUa^Jl ^jyllU ^Jaii f L>iJl jy J|t iJUJl S^JaitJl jj 

. 1 










JLi£ J placodes oUL^jJU'j ^ J*j*S\ \j*&- o\fjLX* :2.19 JjJA-i 


Uii 

«jjuii 


^Jj&i3 * L*jJi y* J-P ^_«a*jl ^ j*Jl 

jdL^) JLjJjit 

m o«u Ji>' 

. Ja** yll ^L*jJl j 

yJLil' C' L*jJ' lu£? yi JLP ^wJ yJ^ 

( r U jiU) jJlyll ysfcii 

V ftljA </** 

cU-j) — 

j y t b- jJJ l , j>- jll ^ UjdJ ^ ydl 

G^j r u *j'j) 

vn^' 

P jjSt' 

, Jl^Vi v* J j jLH 

L^j r u sj'jks^ 1 ) *^i~J' 


, y^^lt j^Ujdi ^_ w2a]| ui jjJl 



.yfcjll ^U*JkJj ^yJl 

yU?) ^LJv jJUjl c-_A 



(^aU^ ijt (OiJyljl} 3un-*.^J' 


f* L*jjj ^-—3_*Jl j yjl — ^AfanJl tL>-jU'l 


VIII 



(f u j u*^ s j*j) 



^ jX^Jj iJLLJl 

IX 

t^U-UJ ^_inrtfiti ytH 

»i ,.H 



(r u j j'j) 


fcJuJi ^i*U-jli j_UjdJ ^ ,..jV< jm1\ 

(f^J t/*'* 1 J j'j) (- 1 "') !' 


, vyJtyM jy ^lij 

.y* j!) ^L*jJJ ^k_jyJl 

(d jdLsS At 4,* j A> 



~uA lA JUL*U iJbJl v3US\j 4o^Jl -u*Ji \ j %± axons oj 
jJtj ^^JloJ 1 ! JklX #i Ai-JL-J 1 ! ^y* \£j>-\ oby-^* 0^ W 

aJCs jii ^jyih ^ lS^ w>L)i 2lL>j .(43-19 j ZjLkali MjJd-t) ifj*^ 

Sjsn^l 4jy* jjl Jl jjLj* y*J <LpLj£ W*LmS-£^ JlL^JL-J^ i jA yC ( 

j C^lj v^~* *£*> j d«l_pr y*A Jl aJu 9 jit L«l , 4 -Jyjl 











JuiaJ fj£- 568 



^jMki 1 JjH«J 

OJ*) 


^ j*JiS >bJ iiD 


w'LiipVk ^_~umJ' jlLJj lL\ _S' ^>UV* :43.19 

b^J 1 ! ^ j.^CaJ'i j£J*\ J| -Xa*JLJ SXUJli wJUV^ t^w* Ja>-V .gc-b^uJ 1 ! 

Suprarenal gland oJjJI 

cortex Sj-iill j£ij J* 3 -*y* *r* (') ^ jy**^ j* «*jJ*&' ioill ^yLs 
( #UJi ^p^tlil-i *^_»—-V' J*!^ l-AJj .medulla y-Il' iy *Us> ty* (>—>)j 

jU.^ j:Ll ^ ,^*Udkl gonad j -*l'j jijLmJlI jJt?s- jy ***—■ 

5iJi) acidophilic eU**t Ji jjUi L*_j (42.19 J^-iJl) 

.AjjJiSsJt #juL' primitive cortex <U»'iXJ' ijJuil\ _*' iyy ^-1 ij-iiJl ^_dl 












(jjlyj^-L LtAii-i ^y <*j{j ^-jp* ? j* 1 btUi Cf* a J t (T44.19 

yu*=' $Ju& .aJu£>S| 1 AiJ'V^ ii^S" AajJJ 1 

,(w>j ^44.19 -U^ U-* iJjJJ 4 JI 4 J 1 jSLtj j J **y *jit ^v 1 

yUjJ ^ xll ...il l^iul? Ij^p -Ui APj*w d jJSJiJl ^ j j .tf.V 

jiJt ^JlJ jllp ^-Ty ji>o_ reticular ^-r^ 1 *ikdl 



.AwyiJ Ot-jJj UU ^ li b a jJLijl -la-^ IcLtJ^ ^ 

jydl aLJ^I ^ jjj6 ^iyyirl iyLSJl J^LbiJ Ujuj 


wi tjLdl 1/iAA-l oJy* Ja*j j ,^JUpj JLs- J Ja^; *4-^ 4 ^—'V Lm>-J (^—r-a*)' 

^f-JJ iUjJj -‘>1<L Lfj_*L" JtiP ^LaII ^ Ul hl> jJlSLi J_fcbJ .Ajyla^Jl i^jJl 

y AiJl b’SteU .(44.19 J^-iJ') chromaffin cells fjj^J' *iJ' 

k_J Jj ^a sJLs-j if- **£ iSUa < (V-r^ iUJ -1 J^A>- £-«lj 

.AiLJ' _Up ij jia^Jl jJjl!' 

4_jJ_pUI UaaJI 

PARASYMPATHETIC NERVOUS SYSTEM 

Aj-ijlUt tjLl^O Liiil J- l>«Jl ^v* Ajjss»*Jl Ulj y L*JtH y^ j^- j oli ^Ja*J 





y\#di ii j£\ wjU&pVI t- Jb- <—iLiSfl \*~/5 .^a*JJ JuijL-Jl 

j* -U*U glLJl Lta .X IX ^ubij VII (HI) 

^_ lS\ Jl ^JTj J yjl U"^ JJ* A^UU* (JjlP) _*~-aP 

,(c.UL>-V' t A^Ui)l J>ail! tk jyJl *iJb- jdJi Jli* j) 

CLINICAL CORRELATES 

*b) ^jJjiJl pjUti 

Congenital Megacolon (Hirschsprung Disease) 

LgJUiTl JjjjiH ja ty*- j \Jbr ^ jSCidl J Ju*J! jp p-*o 

g!jJ SuJjljJli o*VL^! i '-^■ j w ■ ■* j.irtiJi ^3yJl Ij'ibP a y**> JgJLi 

j 

t Llp J )LS jtjjjc}\ A* t^dJi RET gene ^ Jj 

^L 1 IOql 1 .^ld-1 

AdLi aJ> j^id! ^jaJi J^Lp >$d 'dua ligand jy*J C*^j 

- i 

UjJJi b'sU- ja j'js\.\ (GDNF) lial cell-derived neurotrophic growth factor 

I / ^ 

l dj-UP ^Uai^Jd *«^jft *da,J yJl y y^L& ^yd! 

Alp Vj oydl daJ^ t J.Jlu.d.1 j wr a*j C^Jbrj jj UJ_j . j>^i Li*^ 

# j 

p^L~dl 4 _jL^zj^ ( Lj jiJ J w>L-aj ApyV 

Lp_p* -up J jUlj y*dl 0 JUJ! w-Uaj^ .juUall ^^Ji %80 jy-d'j 

i^yjdli jjKdJjiili j>a-^ ^la> Ia ^—dl AjL^al! Ay^Uj! 3jd JjJjaSI .%20-10 

, *_^U^U 

Summary o**l* 

JS^ Jp ^OaJi pSn J CNS 3^^ L^e 

^_>^JaJ Jlaj «(L19 wJliil ^j^S r ^ 3 dal- y\] JaiLi 

Ja^ydl dad-! JuP (Jl i™fljd! OliaJi ^jlo ^Sj^oCaj! 

(25) ^ J %M' *(3J9j 2.19 d^Ji) s ^_J 









# 

jjJUP ^j5" jll ^_^5uJ' jl$jM jSLiuJ 4(27) ^ 4l*JjJ 1 iLjyaJ 

y Jir=* ,^-y^ *y< y y./ *y t* **y' 

15.19 a^SLiJ') iiyil' k-^J' Ji* Jt J'SUi'y J ^ w i J i w-ySf' 

>*■ JjUi iilijJi j£j: (38.19 J&ul') fUnilj (16.19j 

■ jl ^>4 {j* 4~JJlH 4jl_£jjl J^Lij ^£jJl (^£bxJl J-i’t) ^^xjl f^i 

j 

j .motor neurons iS^xU w>li <£ &- ^^ iuX£l4)l Sj*-i-*aJU 
roof i-iiU' SjxjiluaJ^ floor A*- JC a5\ * ,i-—*^-1 CjU^ahJi J^-Sl 

^—sU^ a b4b JuLii' 5//// ^ J *(8J9 j£^) jwUrl uy ^U»j> 

OLrtJj^Jl jju ,Sj apLL^ j, j>*. j * 4 b*tJ^ *Lj-U ^ ..riwJl 

PAX7 j PAX3 j-*: ^ -fail *3 y*U^ <o^ J 7 3 4 iikii 

,4 g ji,.,Jl j ^-vl>r .fl./ali j ^1 p\H «^4V? 

^7^ ^V* ^ ^ ^ ^ * Jl jL^r^ jy ^tj^r^ ^iSLio ^JJl t ^UiJl tjJilj 

*■ l*jjU i ja~* ^J.1 £ L*jJlj 4 ^jil y LijJl ^ **- 

^uJi g?ii 4 ^Ca3t ^u!Ui (T) :J] rhomeneephalon J *)ll ^UjJi ^—h 

Lxjy! ^4 ( AjjJUji-lj ijJL-Jrl 1 i j J L*2_! ' oij J^.i-Jiijj' 4 j Apli A>«-jL^ 0 JusL) 

uiij (18*19 (^jh^^J 4j A .. . .- ~ M dOjJl <Zj U *■ ■ ii» 11 

3 (19.19 (o *-* 

j-Ldl fj* y>j (20*19 jSoJi) JSLi^ JUiT ^UoJi tJufc 

L>«_tl * v U^jj^i .Jru 4 : ,■ -TnJi w^US/^ jJUL-s** _*^_J 5 j«—I s>jJJ 

.(19.19 J^t) iyy-i'j 

Sj^UaJl 4 jJL£-UJ1 Jv> ■..j..-? 1' ^Lsftj! *jUij , Jflljjsll P^UiJl 

colliculi jl 3 ^ L*jJj i-^-Lj*!-! J^*~’ 

J^iii) JiyJt ^ (iJ ><*Uu j^aJi i _ r S»cl' relay stations Jj-V oOa^*S" 

.(23.19 

t forebrain ,»^ii' i^L>jJi j* i _ s ii>-' ** diencephalon ^— 4 ^' ^UiJi 









thalamus L^-i 3Jtij roof plate ^ 

J-5LiJ 3 ^—uJl i^UjJi iljLij .{25.i9« 24.19 O^LiJ') hypothalamus tlkyl'y 

.(26.19 j£-tJl) Rathke's pouch i&ij <--* j* OJJji” ^—Jl ( i_*lsJl ajjJi 

> * * 

(adenohypophysis iu*)' vb*J' j J^LiJ 
Vb*Ii'y ^^1 *jJi jiS-ijy .pars tuheralis ;JJ-' 

^jUV' Jf «—i ^—silj neuroglia ^—r^a*i' ji-di ^^ neurohypophysis 


ju rostal ^S 1 ' telencephalon ^UjJi 

'■a-ai b* , 0 ^br Csx^M- outpocketings OjSV-ij 1 j* .J^b 
f-b*s~J .(27.19 JSLiJl) lamina terminalis i-JlpV' kn-ilaJl y> .j*'^c* 
On V **^ 1 OJJ'—commissures cj'^Sa Jl JJ j» iJLfiVI 

OU J b* ,<«JLl l£S\ 01 .(30.19 jCtJl) ' CA\ S/Jl 

*^L».UJ - jil*?' <9rji\ jLilsjy jb. l a. ~j (25.19y 24.19 jljyi^a jLss-jls- 

,Sdl«Jl J ^jlis (28.19j 26.19 JlCity) ^Ish J*-jd,1 ^bJi_, ,^Jl 

^ ^UJLII 3 O^?!- jil U"^ ^r* 3 ^ «ayydl ^'yJ' 

.(27.19 jCsJt) 

J £t'yJl OlW' Jl £_btJl W. J* JJLJl jLpr' -^ 0 . 

OiVJ' (j! ,-b—cJ . 1 J «JLjaii ibiJl jif-j ( rhombencephalon s^buJi 

Jif, foramina of Monro yy** ^—J-i 1 Jj J* jt-j .^*J' 3 w—iLtli 

^■bJ' JjL-Jl «JCj .A-?*!' 3^ia±J i—jLij oUjaJl 3 i jjlilt jJaJl j> ^ - ^l*Ji 
JjCJl islp-l lS*)? 01 j^C ■j’iiOb^^J ^'^^0 jJUli oLja~ii 4j^fca~iJ.l SjjiOajt 3 
.hydrocephalus )\ »y* OjjjJ- j-i-l jt oUjaJl ULjj- J ^bcJi 

jy: J_ji» J* £_U-vJi jl>l 

J 1 jl>! J* HOX ^Ur\ ^oi) ^_iUk 

cSj 31 -' ^U*s»t Jj»ty- .rhombomere ^— 4 *h Jyt) J*p.\ ^L.aJi 

^UjJi ^—lj-U j jiljl-l jyki jihomeodomain aJjLcc. jjjL* 
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\A <r kdj ji^T j\fs *JU*j 0TX2 dUof j lAM l J~U ^Uollj (OSLl 

y^jil ^Uojl anterior neural ridge A-*uS' 4—***J' iili-l 

,^'pi #ii ja /■ J*«j t^JUt t FGF-8 J'jjAi 4 rhomboencephalic isthmus 

* * 

*U T la ~~ ^_jjl BFI -• UjJLi AjlgJl * jJ£ IJL* J^LxJ 4 jUsJU-U 

jiU JaX ^ —J' engrailed genes 

-wutJl ^ v- L*jJl kw Ju*-ji 7t->*-U 

prechordal plate hj*}\ fW o^j^a J i ^ jjIu!' ^ SHH Jli CNS 

fjA> , jhjaj *L4b P L»jJlj fJuit r L*dJl y ^notochord AjA^SJlj 

oLJrl ^ y*iii ja J * 4 »k*W 5iL^^ 

■ 4-1* Jailij dorsali zing genes 4 s ' 

JaJ] JSLiU 

^L5j 4*jL>*Jji ^’L^3 -££/ *VLicT ^L5^.1 

LlSC/ 1 jX(i ^ ^^ £* *_//*// v (y^r/ 'jf j.Zw * J ,2 

JVj L> ‘Xt J* v-^ Vjjty 4 f* k*l I* .3 

itijMJfUJ ~u>-jj^I a 

JyiJzJf jS *-* ^jS\ JrU*-/ j/ *J>yjjf ^JJ j£J?l ,4 

r/gf .—J)/^/ L*j f iJlJ-t aJA bU , Jru*/£^/ 
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JSLulaII tjf> uLl&Vt 

Answers to Problems 


J Ji\ 

#jlp y& jJLp J :U *__j1 .1 

.mitosis pi—*V' j' meiosis ^L-aiiVl nondisjonction 

J L^a aj^\ »JjP gpy ^L*yajl< ^LjI J§ 4*^^* <—■O'Lfc^aJl 

<J j {£^—j LA ^juoj (1)1 jl II I i3L*oZjYI frbj' 

&jj*i 0^ w»L^a>*Yl bj jy Jl^S—J 

jb*^ aJ ^y- ,jv bij .monosomy ^4^' ^^ 

£ * * J 

y> (d^b ^*j,Y^*) 21 tliu .trisomy 2JJ3 jp 

iaoLi 1^lAp A*1 jL>- >^J k^j jijJ- <jp Jj y&ji .JtwSfl 

jAl^\ jl**pt jLiW Ju^p ^U ^ jLoijt ^JLP ojlp y^_j (4*-lS 

^by jjUa^V^ pJP 01 L£ lUIp (35) /y 

^U-JUJ iUi s.Lc ^1 gp^J 'OJL-j ^*Yb- ijli*j .pSfl ^p 
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monsomy :>L-i jj .18^ 13^ 9^ 8 ^Uu^aJ' 

5Li-\ ^ {yjy *-*_pAj>) X v^U* 4 jJ— i4 oUuJi 

O/LaI^ ^UaiJj c-Lil JUaiiV' f JLP (%80 Jj) <lbU 0 Aa* j^Sj U 

j&i twebbing of the neck vA? ijwalli ^ttUu t*iJL 

oLIpjJ' ap^: L$Jp J-^>*j L^yjL U, +;,:),! 

JJ a,» r vaJl U^b^JuJi ._juL$u j' (7 J^aiJl 3 ijJai') **?!■» 

cJLj ji ^L?- 1 CJ*Vb- jl£ j 1 ' J>JT « LL^' oLxwaj' j^ia^UJ ,2 

~ # * 

j* ty* jLiil JJ c^L^s Jl (translocated *.bjj) *kJ^ £**aJ J j^\ 

k* C*»Vb- Jk* %4 JlJ>Llu tjLil J*-** Jb- 114 J| 21 
,i^jjl» ^Lu?r J mutations ^ sL^jl£ JxjJ j? <2JUJb" olljwjl! ^>>Lc_* , j^b 
4 -^*LLi jji w*SfJ *S f l j^p 0^5%; Ujup objJULH Ja^P 

* L»Lp 

y OL LLp jtia^ j^sj U*up mosaicism VL^mmaI' 3 

,lik£- (V?*-) v'j^ ^ajLa>* oli L$^J ^a-u^ zygote 5^#^ cJiil 

c Lj1 JLaIj' J l^aAi l f-LP j' aLljtf j' AaJL^Jj h jii-' J?^da^l) ^ r Ss_C 

.O^b oj^b* oVU- J UT ^cleavage Ja-bJ' 

^till J*aifl 

*jb ^LmJ' jlip ^ J . *j j ^v* %2 j'j->- j? w>jl>^ ,i 

L-' >Ij^ia 4*J?^>- y 1 ' jp j^LJ' —f (v*^jl 

j wjLajP^ oL^aJ .^Jai>iJtl __3LLa3^ i'JUu Jbr-UP 

'^sJl^a ^b^Jt A^j j' ^ Lil' 5wUi ^Lp w..,U t ;7 jl (IVF) 

.(%20 J^) 

^lS[^ i'JUJV ^ J\ ^ :-lt tJ'^CJl fr b Jl- t U»^Li 01 .2 
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j*j* *c£,J a*1 4-jJLeJI j' ?} ■(Oi*^ 1 ) 

-^C *f+^ jJ^ j^i- *j j*&jfi\ 4**Ja,gJi aJL£ ji a^JsuJ'I A-liJ^ Jj ^JUs-lO 

d ■> AlijJj aJL& Jp w .U J jl IVF J§ CjI—I dJ 

j. w> ^^pSfJ J* J x §— Jl ai^JJ 

zygote i»S2)S\ Jigamete intrafallopian transfer (GIFT) ^jJl s-*A^ 
a-^-j j Li ^ * ji -v-AT.H jUIa i^ . Utf i T il tA^jf j^p *(ZIFT) 

.aSOu 


£iO J^iJl 

:l^ jl AjjtiJl jSf ^'t? ^-iliW -1 

jl aI«.^ 3.L1 idjj^l/i ^LoJj **JLLiS"j 4jiUJl Ajji>tU 

(jtUi (oVl) epiblast (^*UsJl (oSfl) ajt^S 1 ' :b^ 

iui-1 :U* jujLi? Ji jyJrl ^ji>- Ja^ydt joN' yaJu-jj hypoblast 
if yUl ^j^r'isomatopleure C*—Jr' v^-'j splanchnpleure 

,yolk sac amniotie 

jly! jt 4jjJkP- Cj>-^ i( JuJ4 J f^i\ / "V btl bw>'j .2 

Jkiii j%P olJUoX-wi pjJu * Jfl* tApU*U AIjL^ 4^lljjjr 

js J*J-1 J j+a^ tmajor histocompatibility complex j*'y 

Ljf t a**S^Lh^» w 5 \jy Lo a**^*'- apLv* 

* * 

oLUaii jti 'Jdj .4JIJJI apLU w r^ j 

J(l ^»Ui ji^ 3 '- ^ 3 ,aJ uwLp 4jj^P A^ai ^^jjJj 4 jLaJ? 

.Aj ijy.y-f fS/1 

«#-i)l yt oVU-l ^^ul. ^ trophoblastic tissue ^iL*Jt .3 

,>jJl*o jtApL 3iy>rj* j\ L*J ^ju^r' W** ^>-5 ’^ >m 

\ji5 ^—Jlj thydatidiform mole 5JL^-' s-aa w- 1 ^Js- ^llalaj 
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iAjilii' JV* 'i i«t \A U ;,■■) (hCG) AJ 5JL^Us)^ KfrfrjA 

j^-o^ ‘J-^ 1 «’ Lj> ' l/’ l < J***" -J*^ 1 0* V-M J^' 

■ijAi ji ‘C^*- w «* remnants olyU y ^_dl ot^*-jjl O' 

j*i j SjiuJi j* yi o-f*y Li lijj .J-J-i ja ^—iDi trimester 

yl^JL J i.Vn' O' L^jHJ i ^»-'^ r ' jr'j' 

il’L*_Jd' ijU»^Ul jt invasive mole -0 j*j L*'jji J^Liij 

(M y»*wj) si* jJa-—* siUJ' yji fUJt OIS" LL_j .choriocarcinoma 

O' Hydatidiform mole ^1' LLi* O' Ai^u .iliJd t^ty) -d'jJ' ob-*- 

.a'_jj OjJ wiL*i>-| jy* j_j<L 

jJLb ao-Tl; jSLc. t uterine tube >*3' J** y> 1 .4 

O' j > —«■ ' jLSiV' s—~«—j^aJ' j ^t - ' wjJWt Oa^aJ' 

^ ^ ^ Ji- tjjb 3 ,^Ls»lA^ AJstyJ 

.w* o^*j iiy y^ jir iii 


Jjfj tj**34 JA 4b* A i j Jj9*SsJl ja dj$S CjCsS yji tJaJ-l —S *1 

W ' 3 jp Jj ^<11-^ oJl* 3 s' 1 o i-Lc .^Lp 
ftjjjJt 3u^> 3 syL^>-^i d\ t ya\J^\ ^1p) <v* 

^L* y ^ ji- iU*^l aO>j .gastrulation »-s*i' j£-iJ c»ij ( j (A .t *] a li 
t *3^^-) L ^_y*v>3i jj s3J^ Aji'yJ 

3 4Aj$£A jl AAj *(7 (*313 

jJ3dL! ^-jJb ^jjl 3 Jy ^ W^by—w* ^ 4 jU 

^-0jJ' v—-Jl yaj aj^Vj Lj»f- ^-1 -j J^S^J' 01^ lij .embryogenesis ^L^ai' 
^2£ j^ L A yl cJL?'* JJ ^ Jl jl Ja>UJ jffja^- ^ x]l atjil ?^a^3 3Jitjdi 

, J JjlJ UJia^ 






ao LioJ b^stp teratoma SJ^SsJ' 9 X& o^J o' .2 

fjjJl j>^£ .a^U ij^jJ' v^Ui j ^primitive streak ^UJt f 4iU ^LLT 

4 \ £■ ■■ " < * 0^5"* lijj 4 . 41 LbLC' jj^ juK O' 4 a . 4 -e - ^ j 

b*0 j' yS\£ ^iJJjJ <Jol' oUJall y* iS 

jop fljjVl Jti a— ij ,yl?Lj' ioV'jl t^u-^JLl ^cA^hj't y&lkll ^oS 1 ' y* 

.jjTJLJI OP L^Pj^i 4?ya j'jJLf, w^Lj^' 

^*4 caudal dysgenesis ^—yoJ' JJLp y* JikJi 3 

tiiiUic ^U-jju o^Jbi ^—J' iJ^UU ,(y*J' ^-^yu sirenomelia 

t 1 ¥ 

Aj'JLj TtUau^' Ojj .ijjJj' ^kiJi J oJLxil 0^XJ 3 c_——i O' 

* * ^ * 

t j* 4 aS V ^—ul' o' y* j£J —OjJ' regression L^,—J Js- 

^jlpj ^—jJJ' agenesis jbvJl »Jl*j *3 yJ IxO-^I a!?L-j 

t flexion ^—^1' jy AiJLai ^bt-jOj iJ^AjLl js^i .^yfcjdl ji>oJ' 

ij^XJuJ\ yy Ja}\ ^ UjJ' 4 lateral rotation in version 

jr y*Jl 3^4*jy**JtH * i3ajiJ' O' yia.!' j jj*P^ 

# 

•u^a^j ^ ^U' U^ld' ^—J' agenesis J^So ‘imperforate anus 

jubUj U t Ut jtP 4 sporadically 3 ^'y oJ oju^ j>p ' 4 ^} 

• OL ^Swj' oLg-*V' ojl yA J\J 

* 

jf- *~-j£ <-*£■} left-sided laterality j~* i_JLsJit iJt y£, ^La> jeu)S t-L*. .4 

j'J*j ) jJ^!' cJj J sidedness tS i -r J ^ p 

J ^ ^ > 
ObJr'^ (SHH) sonic hedgehog g—Jy-aJ' - 0 L 4 J' cOUJrb t JaL J J (&a*xi' 

partial ^jA-i s-^L^ ,Li' jtt *; J Soil ^oJ ^—J' t nodal bXA*}\ 

ja j&\ (j yp' w>yjp Jy y Uli y£-Sf< - asymmetry fO*J reversal 

.(Situs inverus ^Ld' ^tliSU' sJL>- 




JjJJi 582 


4j^ O' j>* 4-IaP alij^ CtLajJ^ -bu 

.sUkP^J primordial +-iL!d iS\-£J c^j Lxju ^p lU^iu-d^ L^AiM 

s^jlfl.Ml Jt!xJUj twJlill C- a^f Lit ( J^4 ^ J iJUnil \*\J 

ja a ft- Lil J*-\ ji' j £l * 'tLapty j* xJjj—Ai £yS\ germ layers 

^ £A^ iS±* J*j >' Jt )i^\ Ijlj cJidi 

l^AiM tOli^SlI a Juft 3 4 j jJajJl a^j*-S^ laJLi)I 

y£ _^lp 4^L^_?- ^ftljJsiJl flj_ft ,4ajJLi-l “ 4 -P^-j 

* 

^4^J» J&\s±l\ Jl* 4 Ujb^ J*tjP disruption 

jj aj-ft Jsl ycJl j' j^JL ^JLJJu^ ,oljJbdl ajjW j 

.iJUA-l CaLftjJuJl y AJ^'VjJ' W 5 ju^dx w3 jru 

^p^LuJi J— 

j* %35 J wJJ thydramnios JO aV* t^yUl JaUJl J*/ ^p-J ,1 

caL^^wJi j^p (%25) J^p ^J-x*> iSliftj tv_. ; r^H J 

d^J ,J** Oi^l -X*P A*LkP Jju 4j^*V^ u ^P -> jj>- jj Lia^ Jl^JL^j) 

.anencephaly *1*jS\ f'-bbtj esophageal atresia 

ji jl oLS^J jJaU j^SLcj t^LJ y>r[j~S' ^ ,wji y& ^Ip c *J \ .2 

j* .J_P*£3U J^> tlipophilic XiJ^I 

AJ^ ^T* aJ^'j V*tj 0 tjJJi 

# „ 

^jj^Ul LiLj>- » avLj'Vi »Jk> j jsj _j .^ijj^J yljl 

^/uail J^p*i(' w-I-J i^oJl Ji* C->LT^ Jp 

&LA\ J-aiJl 
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gastroschisis Jk^ J^* t(AFP) ^ -* 

jSj: iiJJj^ tU^t ^ J AFP ol.omphalocele iLl^j 

JlTUI O JjUJLj . ^^-*3' J>H ^}i jblpb 

L' * * % - ? 

21"" \lA 25 ^P j Lx***? bjjyi Ojb AAj'fc* cJlS U .2 

JlJI Jj^j L$Jp JjmmsJO j£f oUulaJ' J^UJ ^<-(1 

^blpyli apjp xiJj . (Chorionic VillusSampling) yU-lIt ^blpjJl ap;£ y 
t ^LJbhilJl $J 4-ilS^ ^1 p Jj-uJO ^ CVS t£' AJLfc*bJj 

JjJ* 14 £ _^S r ^ J-* ^bp AP^*-^ b*A>-' ^jj ^ 

JLaj ^aP JL^-' ,b*5bU JA AJlT iUpt JLp J^a»JJ Ljytf 0 ^^' ^ 

,^yUt Jbu ^Ju^p 4%1 JH» CVS aJ ^ - jO^ ' b^i-l APyP Jjw J%J0 
A>c^j>ij yi -x*j ajUiJ^j yu J*JO jo-b 3 br'U*- l^i **£J0 ^Jb>- Jaj *3 

C-JlT bl t* AJyu dUJb^ ,Ujy>j jjl JP*UOj£ j A>u 4*J?JJ 3^_* 

oL^J^^iJi JbJP Oju Aji^yj lfl;la>cdJ ^ Ajj'ilj 

ijl}aI> : -'VI Jbjj ^ Jl J^il Jjjl * ^ A*J?jil 4*4*31 A3y»X, 43b- «Aj*-bcJ 

fS(' ^ y ^1 j AJtwaJl objidJ'j teratogens £*-'j*iJ Jb 

.(^j/j JjL- Jii? J* 

f!Ai ^ ^ s$ ^s-^ 1 ' 4 

jjd\ uUJj- Ujup ^ «d?l aU- ^ /4i*U ap^ 

teratogenic jyi) »^iiJl cCi ; a (^ Lfc4 

aJL;L*Ji J^l^ JU ^iJi j - J^ 1 w ^ ^ ^- l ^' L 5 j» tperiod 

j>lill ^^S(t ^ j tpreimplantation ^aa*CJ! a^iiJ\ ^ U ay^Ji aii 

a^iSU U*ll^ ^Lj i Jbit * UoJb ol^ii (V-irt 0 yil') 

,aj^Ul1 Jzl?- jp (^Lf. J aU" y 0 J^ls- 

40jlJs>yai iO^U ^j$U. A>yS^ O' j *5 
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3 43 ^^-J tL> J*Aj- 3 ■_- --- 'I 4jL 

Jj*U 1J ^-Lw*^ ajji 0^ 4« **Jfjil v^ *L>-jil *JL& 

^ia>- JjUL* tjjjw*^l j^« 4-Jai>wi ^Ji> <.P L^OlS All***-! ^ ^A>JJ 

Js^3 ^ oU^JJ Cj- 1> J3 4jl jl ll »jljJ-l iji 

/jP £jlj^l -b^j dj^* - ^ llj Vj P UjL-Jl w.^rtO 

a3 j (Jjj^jlil <JJj^r) frJU .UtJ ^ <Jb *LipLaJ^ jjSdj t^pVj M 

t £ * 

■ *Lj' I 4-L4 V^J 

JjLj ji ^14^1 j— J ^i*j cU JaLii j^p J j*J~\ y %50 ^ ^ f JLf ll ,6 
£ # 

*_^ a* ^j^p ^ tL*^j dUyi' (f'^jjSw.) (^g 400) 

Jjjili iXJ j' L fclwJ tJ-jiU ^J) JaltSJ cJlS^j oVjill a'jil JjLC ^1 bj 
J*P dUyll -J-*-^ */* JiA^ J4 

wfj^P y %7Q ^jp *bjd ^ AjISjJI * ObJl C?tpyl-b ^ .;«» 
clefts g.—J4-!! conolruncal ^JbM ^ klijji *^v? 

^lp [ J^lJ\ c-tjJli J^bUajJ oLpS r l *y*j J| tiijJUaj* jt^1 d\ .7 

j- 4 '—4*1? wLb j U. tApVjil ^^aU Jjlj ^ j3* Jja^ j — 

y*- ^J>vU-L 4 uLJ^ l j^y 1 <L*£- ^S r ^ ^1 

y t'^-3 w»b jjjJt J J** ^ r Jy*J-l JJ &3 Jjo jJ j^Jt 

- # 

^ J iii ^jAl i A-L-J 4 j 1 ■ 1 -71 \ *XlP 4 jL^w* .(_£ytyrt J*c4- 

J^U JJ oU.;i ^ ^u-u)i Ji .(PKU) J>^ 

^*jJJ JaJa>cJJ Ot-bLl ^S- jUlLi-l JUIa jS^ p 4j^JL)I J J* 3 ^ 

y 4Jl*-l^ £^LrfS!' La-^V 44Uj^I ^j\>^UJJ yj3\ J 





585 JfUJ/ jp ^Luyi 


J-aUl 

# * * 

fUa*Ji jv vU ^\y ^ A t h^si\ sutures .1 

^*L*Vt p yUl y& tfontanelles **xU~Al pUa*J' yUJJi 

j>p JUp j-aJ —T :^ij U t aju& , (iuUt ULlI) 

j>Sj lilUj jJl ji .g^L*jJl j£ — w j -ia^faLi* 

- j j ^ <* ( 

^0 ov^uj i)y&* Lrtj^p ^ j^5o^ 

v—^ ^3 oUyiJ Jj {^SH-Jl jjjJJl +i*7) .r^ 3' jjjjJ* 

* - * 

^ 4*P *-^ LJLp ^Lll jjjJlil ,r&«" k^-?-L^j Jw^is*" ^—Jt jjjjjl 
4 jwJ~3 3 (4-^f) V'jJ w U^^ iJl-La jl j! li_£ 

.(214 ^ 1.8 JjjJrl 

* 

r3j>TL± ^1 j>r\ ,jfy-M c^Lsi^iij ^L^JaJl ^UajJl pj^P 1* LJLp ,2 

j ^Jj£ ^_Jl wJjjJl .a^p-S' *^*>r 

olij5\J* ^Aj 4AjU^S/lj| Jj>*fCjl J lA^JaJl O^ijJLjJtj llyJu> 

%JLS*«*Ll oljUai^-Vt CjU j'Jkll .olpa-iA JjL* J} WiJ* 

, aJLJI J y*J-l J j>- JLJl jJI JSj 

obwaJl ^_jJJl tjadJ ^LOLS^/Ij jaJI jj*,^a£\ aJji*> aJLp Ch» 1 yii)l J^JUJ -3 

j! LLajl* ^*-^4 ^ frjJs-t ^ scleroiome 4**JajtJi 

— o'j^aJi ^jlp j jl oV^-L*jJl Jl sIpJj^ 

* * # 

#» 

12 t(AlCai ayb) JaiJ »yiijl ^Ju^aj iO^U-l ^.ajw J J >Jl^j ,(KJippel-Fei! 

^L?? J iJ^jl^ ji .(scoliosis ^—JW ^«uJ 

,jl*JL* Sij^Jaj tys- 4^1 yiis ^lyiijl la*:7 ^—Jl HOX 

. ^lall 0%JaP j ^ajw 3 jP wiJrl Li^j ji ^j5Lc dUiT^ 

# 

.Somite aJL-«*^JLl Aj4 j^J aJl yS\ ^jA 5JUkJl *1 
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1 j^s-Lij MyoD jL.li>-jJ' VyU-i jr *j 

Jjuj .*—Jr' J }»]\ o*>Ua#- o^LiJ' »a* j—Jai'j .hypomeric muscles 

jjjUrl ^LWJ llkiil U^ji-I J *.lij t Myf5 Jp Vf^-' 

extensor o*)La*!! ^ o^U*p tdermatome 

. ^ yLd * 3 ywdJ 

JjN y ^i4l! w-*Ji 4Ij^wli ^Ll! *\ t-jUJl ,2 

* * ^ & 

r ^t 3 jj ijJJ* L« UIp jil u ^viJ! tPoland anomaly 

ajU?S!' iiUJjl) v^V 1 t(brachydactyly a*U»SH ^j) £>U*Vl 

^jjj ^ jl 5iJi?jJi j 4lg r ,^i sJUa*j! ju> .(syndactyly 

,u£y^Sl' C^%iudi 40 jL~^ 

fibroblasts 44 ^ ^ j£-Lij iS^ tfUaJl yip jl 4*1 jujju J 

^—..^a* H yd! L^w>- aa* y jjjbtd! o^4aid JUixi! aj! ju* ^l! 

jI-Ia- J§ UU pLkjl Apry aJiAaIIj 4 *j yi <jCp-LJl <jj tj!4?^[! 

-somatic mesoderm Jul*yl! Apr4 Ji 

Jp iaiL4^ t^JLiudl L*}Ll«l aia LjuJ ^Jd! yiJ! <_£y«Jd yy ot^Ljudt ^.^*7 jyJLj .4 

4*iJU! C->UjjS/l LiuJ t^JUaid! L^iM Oy*-U> ^y! ^lad! yaij 4*^bd! aJla 
b^L-api Aj-LJI ^\ y>r\Ji^ 5, 4 t 3 4*J J\ ^JaJd! vy» liSjull 

■4^ 

j^Ufl Juaill 

abij! J'Mp! J pleuroperitoneal membrane (JlCal! iSj^l ^Liid! JJ .1 
4^^ t3 Q>[±ji}\ ,t_^jd! tJifli ^jP t^Jii-! iUi J aJU^)! Auylili 

.objJjj! ^jjJ- yS" 1 ^y>yCj Jll !jjj JbtJ Lj ^-3 J 4** 

*^4?^! 4,:k ; !! tLio-S r L i?U.,^^! /p ^rlll! ,jcj^ya-aJ 

j ^ * * 

J oyJUlll oNL>-^^ UJUa; 
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„_i-1 jIj*. J ^ulu> W . . . . ..J .gastroschisis yiP jW' jlUJ' y* .2 

*Ua*i oJlT llj i£^ AijjJ' regression y 4 * y* 

Jii-J J3 JjLJJ j*S dl 

*iu£j li ^(volvulus J^V) ^—* Jy^ kydl Jy^' 

y 1 ' y j .uj ylaJ ' .infarction 

,aJUs^ *UJl ^^Jbc*i ^Jtil llil pJ J\ ^ 

jjUJI J*-aA11 

aa j —L* o'y*J-1 . w.UU 4iJij 5 —j jAj j o' **jjS i r a j y* 3 -1 

wULJl OjL-jJIjj t JjL^^i ^ ^—Jail y-U-bj i.^1pS[' ^3 ^—^jS T l y^U-L 

^JJ\ cO* jSoi j VsW' oiyuiLf Ja-At endocardial cushions 

* . * 0 * 

jlj» $jj& ^ t^*j .o^ ^JLjLaJl ^'y^L UJb 4jL*S" Jl&ULj L-JL^a L*-* 

Jj itlyU- ^5 _JUjl *J*ijl jXj c/^Jaj ^y-b- w-*j bJx* 

£4jL*j 3~pjS[ 1 JU5" .septum ybA! *jA4 

^Jlp JjS^j J' w^ewi Styyij ^j^V' ydU 

i_£yjl auJ' a A* y LlJ J^-Jajl jy yl>JJ g jA* w wf'^ 

.(^*S^’) 

y-lA-' y* ^pJJ- 1 t yMj £L£ Ja*> j ,i $ T -7 ^—>*aaj' k—iydl li .2 

j! j^JL Ji ij^' Oy^J U v i iconotmnca! septum ^jyJl s? p ^- 1 

jl t ytScJl J w..kJy oy^J 1 ^ cuLJ J sJ yd' Jj£*J 

^ # ' * * 

^ ..fTw] 1 ! Js^^- m^L* (A uy*^^) y 1 ^ 

)J Jli* dJby^jy! Jl5" Ll_j ^C^IPja^I Jy ^y* 

wLl-iJ j pj^buj' tL-Jl -Up AjLi- jlaJ' jlS^ li^ 

*4M*^Jr' <j yoJl UiJi oJU (^1 cohort *t>) y^' a-ii c-tjjjli ^Jupj J-3 aJj_uJl ajLjJi^ 

A*JaJl SLaJ' j y ,^Jl a-J ttuJ ^-L-1 UiliuJ' a^L^yi *3 
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i v 1 *- tcominon atrioventricula canal 

j tricuspid jj-Ul J mitral s/At J-CiJ j il^LU j (r ^ju 

*~~*‘l~* 1 ^4* AjiiyJlj ij a!L«^]I L*'j -L £ j—u—it iji.jJaJl 

septum JjSli j»U-' *> fusion ^UaJ^’L septation fli jlA- 

-Os-iaJl Jy >*U-i j> *.jJt-t oojaiij iprimum 

Jj —'-i lSaJi ‘^-U .1 >UM truncus ^-U-^ conus J iaU-jJ' 

i i o. » J AaLiuJl sjLj jjl tdjJ) -*-»! ,(• jfi Vl \-j **-l 

V* JAP Jj ji «L.jJl £*~J ,) jjli jU lJj_j .(jjUail Jy jst-U-1 

*-»_* JJ-W j cAA-JaJ' « 4-jiV' Wi^yd' dJdj j U. 

.^jdl jiJJ <jj£ j oI. 5 _jAa._j 4 transposition Sj^SO' 
jU^ 1 ' J fj*M' J^- arches ^lySl' j* il—U JSsJOS .4 

L*Aap 4 y A^ad^ dJJi j If. o'ifAAi #AA plan* A-ijJj 

—T :U*_. fcLJi Sj vu^J oIIa-J' jaa ja OLil ^jJj .i-l^V' jjiaJ 1 modified 

<JU-I j ^Af^J ^aJ|) jiVt W A frjAr J*A-i L*_J £ OjU (,£^1 

Jl junction intersegmental artery 0s< JLyJl jy U (^ _j~JI 

^U*J*^ —' ‘■s' 1 1 V^J LilU- dJJ-L UjLp 4j—jS(^ ^ it^fjojl ySS’l 

J~Z^ 1 Li Ijlj 4/f.^l t_~iUO j I SjH\ j»_jii'_J ApCaI' JSs-ti A-ij ^S’' 

/. j+* j—e^ 1 v J ^ -1 J a^VU-i aAj» Ji* J ligamentum arteriosum ^ —iL^iJ' 

. <, a .Ja. j O' j^Cj ji' wt.l. - * - 

jte ^asn 

tracheoesophageaf ^ji' ^Lp jj'j' ja l* Jai s_JuJi j ^-js )\ iJl» ^aJ ,1 
■J*}t 'a^j t*U' Oi^L' ^: . -i V .d.j j< j ^ .atreasi 

^ ii-tJ' partitioning 'jl» lLf lLjl « *> Oj^aJ- 

i # ^ 

■ ^ Tl A-* a-U -/JT7 U UIp *^5j ^il j^-U-b 
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*VACTERL association 

Jpliii jjA UlT oL*^ i jr* ^4 — J 1 7^-^' j^jJl ^hj V «2 

4 & .1?y -^ _J alveoli ^ ^ y jy-Jl) j tJ^3 ■ *. i L 

distress 4 jL‘C^ jj iS^'yt ^ 4*j ^a^>ijJ .(h ^) *±yj 

.JlibVl prognosis 

j dJQli J-uaill 

J -^-J^ j'/^j Jj j Aj-\-> JiJsJl jh* -1 

cyM ij^f J c ^ Jy* ^—iUJl cyM aJu* jy- %90 

^ jLJ \ jjP Ji%Jr^ y**_£- ^LJl aj> 

g*Ji 3>UJl jy3 wf p ^ i.yj Ll*J SyjJjK JL^ JJIyJl ^SJ 
-tA jii y*U-L foregut ^ j* respiratory diverticulum 

J ajyiii *U^!i JjU h omphalocele C^lJ' *JLiJl ^ ,2 

cJlT .JJ 4 ^ (12) J1 (10) ^ jM ^ J! tj~)\ 

SJU^ sJl&j . jLjL oLUj^* J-J-l jyW* j>\ V 1 ??* 3 *JJ—^ 

Vj jJaJ' j\J^- j3 yp frU^S r l I4J jJu ^— Aj LjJaJ' Jli-tJi *JU- ^ 

^ ^ > 

Jr* %25 Oj£ i) ttJu^sr Prognoss jUlj .^iUb aliaA* j Sj 

4^>-Ua> ^ 4 xi %88 Ji 40 J-i 4j^ 

t^>-1 J*r ^y yrj jjS^. v**V^ objij- %50 

. % 1 00 Ji' y- J.J lJ2*>* -btj Jy^ j 

0 

^jj jji aiu* Jy* —* JJ"^ £* $ J- ,3 

w U^e jj ij tjlp ^ S- —L' 

'iJw^ (^-*r lXj »4yjl a4_* J£ (c-Ia^V^ 1 iS $ f*r * ^ 
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tUtjJl j*& Uj 0-x?- cloaca JjjAw* w**-'* 

'jvw? JjJdi jiT LJS" *fL*V hindgut ^*li *>vii ji^-li *}\J-\ 

—c. l^*p JJ ^ t^Lt^l ^1 ^jil ^ 1 } o-iii ^^*>*11 t^JiLjxil 

■> 


ioC- ^J1 J^aiJ' 

i_yiSsJijj ipronephros «_>!&' si-L- ^—d' il^d' *>P ! -^ 1 .1 

# 

Jal-_jdi jCj'Vt j-* IflS* jtAJj tmetancphros *Jtd l ijlTJlj imcsonephros 

* 

J 4 ^ ^ 4 * intermediate mesoderm ^—iUa—jJt 

L$J' y jw*S/l j 4**>jjt vla-fl-^ 3 ^ 4 jLL^ Lx*Lj IjCCaj ,4wA 

Jl tjfl \^j ^—di ajlil^ jut , ylgjbs U OUj*-j rudimentary 

segmented jl*Jf jl ajjJUoJi i*« i j\ f jj-sit 

#U Ji LfU*y excretory tubules *p j** 0 LJ -1*** If—* >j 

j' i j$U. Uajl J-IA .{Wolffian duct _jdjj a Li) ilaltj Jk' 0 ^JlSvJt 

^ i i fl .1 1 ' ^ j ■ «* f aLiJU 1 1 . . 1 1 ' O'i ' .-A * , A i JuiJ L*a . 

efferent SjjLaJ' olfiJ' ,^-ajL' <— 11 j WU»l .jS*-iJl jlp lL/LiJi 

ductus epididymis ijaljlt SLi j£lj U iductules 

jl to' ca)I_j 0 LJ 1 aAA j&\ J J - 4 -aU .ejaculatory duct iii'Jil aLiJ'j deferens 
*u?-LJI j LiLdl *-JsyS . jjjjOyu-fJl ^Lj| 

(metanephric blastema iJld' ^*yj') *-Lii' ^ ia-_yd' ^Vl ja jT-i 

' ^ ■ *' . >y j ^1 ■*-»' jo . ~ t . 4 -jL^Ji 

Chi|jIaJ^ .jjLfcil ^ yC t3ujL)) $^ 

j * * 

t{ipyiii jjl) nephrons c^lJ ^Jul! aJLSJ^ L^*j t 

glomerulus j* ^ JT 

Jjk ^—iUa-^.j)l ^ ^j*- j jlrwai*lj jUb^Al ,2 
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jiJ_j jL\ jj* ^LTL jJJjS" j'jfj_ aJu^UJi aJjJ' 

^Jl£j J m 3L* ^jJl <J .jiaJ' aUT jJl 

^xJ^j j Uajf w/U^l Jllp j£Ll^ ^JJl) gubemaculum vi>l jl-j y& t_k** 

Jl f I frA*Jl ^ 4-i^)|t V-^' J! (y^') v-^ 1 y (j*J"^' Jl 

f^UJjl ka t <ciUS\Jlj j-j y .scrotal swellings ol.j_fJi 

# ^ J * 

Jjji oUL*a 1' si-* LIj w...^ JjJj 3 U^* t jiaJi j** jaiwaJ 1 

ja %3-2 xryptorchisin A**a 3 U &u^L U yij 

aXa j»^* %25 J Oir 1 ^"^ 1 3 jjyXj^ 3jj.U jfr^ - *tr^L3-- 

Jj —3 a lilj O^’U^ aX* \a Jj 3 Jjty ^UJl A-ils^il t 5^ 3 ^' 1 Jj_ & 

0 * A 

(waiJ-l Jjjj j Ijjj Jj-*jil J 1 -X5i*i j J *X~*oH cIUpJ j 1 J-ib*j 

j 5JL^ aJ-& siJLS^ ybJ J^- t \jj *j»& Oj^sj J 1 .SJr jJr^ j»^ 

. 

u>w-^j aJjl^ ji-P aJu^LuJIj aj^SxLH a^ aUoJI aJL^Lu)) c.Ljajs-'^li Jii P 3 

j>£ tOjj£^j£wnlH w-$- ^S^*iil ^-Jl 3-XA Jl>-Lj . Ju*Jrl ,j(vj 

0) 'i^i O^Cl*oLl a-L& J^J ^IjUjJ* olilill 

jJu#}\j <y_j3^}\ jj ji^iJl {*^)_* j> tv,. „>r5llj clitoris 

jj y^3\ (^)^ jS"JJi jjs* ^—Jl oUj^Jl j^* :scrotum 

..^S^JJl 1^ ^*JUj ^ ?ll AJUb^*^ll w’Ula!^ iiLiJ. 1 ! tLJL>-'^lj jj jq* 

L# 'X*j .&ij^-^ XjP -LP ^^ sJ^^j 

jJUJi Si?L^^ (*jy> misidentificatioo iaip Jj 

ULb^l OaljU v*Jrl JjiSOl ot^l ^ Ui.jl ^ J <Jisj A 

ja xjjJi jwj Jj* -(mullcrian J5*a ^\^) paramesoncphric ducts 

c^lipLi=_j jft ,.^;i jk Ji Oyy ^r 4 Lgjw^i tCJ^jJuU^ 

Cj\JL 5^^ t4j^i*j' CjU^lpr^l ^ L)lp 'V Jjt^j C^l^jLi J «!>• Jj w.jnl^ bU> 
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3 (rudimentary horn j oy) ^J\ y i jJr o^ 

.Li-f LUy w,*Jgii ,3 JS**Vj~-+ *_-*—jj .o^lJ-i 

yl £■ 4ll Ji/lflll 

j3LtJ 3 (H—* jJl *UuU <a\^ ^ — y*2*}\ ^3^1 *1 

vault j> Sl f*^' 1 *jMj fUiP fc-fl' jCiJ ^_j .A-s-^ 1 »-i* j J—J' j* 

JLaaJI 3 Utfj' t , ■«*» j * >- jjli 0 ^\-siajd^ jl ji?J ^U»J <jjJlJl ^LjJ' 

odontoblasts v—i 1 U*''} tiotyj tmeninges l^U»*Jl_j ^rr*^' 

<*>-U /f* wi^L3ri y aJLJlIi 

y>3' 3 f AjLjaJl Jl A^adl CjLW 3 ^ 

Ja^' ^JI—Jjj .kyjjU jl vJiJt conotruncal region a-p^A-I 

- * 

J jjJ-i 3 oLS^Jj i-bu A*j J yJl U*)3^ O l jOj 

0 

J-—Ty jjj-J'j Catalase jVUt&i oU.^V UjjP Lf.j 

j» OjJjJI j-a*i .»^-' jj-ii-' j—^ superoxide dismutase 

v‘ , jl j Aj_jd' L^J^' oJi 1 w...S-^yi S, : j-»T«ll k r J_j 5 «Jl 

. t. ■ 1 a jl 3 ^* 3 ^^^l aJu& a^jLJUa t. ■ ■«*; a. : U 

y _bUV' ^a.4 3^' tDiGeorge t3'^ JiUi ^-d j^j o' -2 

w>Lp o' thymic ^^ J 

^ t ( jpLll jLfJr' jj ji iS^ j* ^ —Jjd' 

3 ^ 44 J' yuJJ ^ 1 ' L_™Jl ^ ^ —-jswJ' ^3yd' 

J[l* iJOl>t-^lit 3' L-J J-J J3 j (AJ y^ir..,. Jl jl Aj j3' 3“^ 3 U 1 aJLa 

|i> *Oji> 3 J 

.LLip jyU>vu tAi.m ial^ *zli Jai-i clefts jjuL^il L* Ui3 ,3 

3JU3 3 U Ljj -Ul-yil Joji-I OUIij median Ai^lUl ^^JuJ' ^-UaiJ 

t(^vaiNl) ♦*>■ jJ' aI^J^ 3 t^^>cji)l JaiL^ ^_,, : ,iu c^UoJ' 3 
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JJ ^_lit dJUM ^Sijt J3 4-5*11 0 ^Ot jL-jLM jL-Jfl-Jt 

^Jx-js1' ^ jJLi -holoprosencephaly ^UjJi fla> ^-L-JJi 

j jtjjij ^p (21-19 ^j*~ 3) A*4>^iJt A«3jJt ^QaJ^ laJ Ujup 

.prechordal yJt ^L*t 2 L*-ti J JU>-1 

4-ij.xJt atliajJ jjP j d^J j ^**P ikl. . * * : A-j LJ A~i O IjLmJu* ajgj l O l '**&■ # 4 

Sjjjt Ja^ J_J* Jp ^l j J^JLJ jl aJLis ^$OT .aJLJUI 

J ** JJ JLJJ foramen cecum t'jyJt j-* Uy*^ J*)Ip aJjJJi 

21115" ^ j\ ^S\X ^JJu tectopic Juni! ^oljl jp . jjjJ' 

,*iiJLJd Iju* J jls ^ip 

J-JdC ^dljLudll (Jdrflfl'l 

lj^> joi j* r- jiys ^—Jt a^Uiji j^S r t microtia jlS r t jt^s .1 

Ji %20 3 ^ ^ vjt^ .(anotia JiS rt ^Lp Jj aIU 

# # * 

Liii LuP UJe? Jx 'J j ^Lp jl/j jtyW3d ^Lalt JlikSfl %40 

vL>Jt wF^*U jSsjCj .(hemifacial microsomia Jpj *—yw?) W y** 

<J^^jjy ^y* d j ■ . t » * OjAUdJl 1 C -115^ llj * ® jJs*Lil* j^P *J 4^0 lJ^ d ^ ^ 

w>yJl Jp hillocks 

.JlSll OlfcyiiJ 3**^* j AP oJL^J 

yJuC ^jLudl) 

0 , 

^ Lt^ (lens placode a^o*,'i ytUiJi joV' J *JUj j^* jSLitf .1 

S S' * * - • t S' 

TtjJ-iJl .*-* sj^* itjjr 1 A*^JjJ( ^Js2jJ^- IwUj jl 

# 

JjJ ti^i .[ajA£* S—JL*Ji ^Js- JiUsJJ ijUjiJl »Juk ^ \jji ij^ji 

o'jLi’y' disrupted oij^ lil jt jpllajt ioS^ ^LfclSt J) 

.JOs-JllJ /j] cL*J a^L^S'I 
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tcataract 1^3 - *j)j*-* v^i wiJ-i 3 ' Rubella Jl ,2 

3 ] ajI jJ^ *b>l ydSl ,^.l dl 1 ! ob^JLlltj} ^ 4 i.r?ltj aIaU 

, , s * 

.SLpVjJ^ sJla j£*\ y 3 offspring Hj^ 

tin vagi nates Jli yallaJi joSh Ji 3 y*-aJ' *^-uJ' J-aj dt>- ,3 

J "* 

'd* J*>b^ ^v* Uaj^ -Aj4jL jdJl J^ ^ip JCLC bLi ^_iLbJl A>dxo* J^* 1 ? ^Lp 

Ob jC* -JA *. yM * 1L ^%*iJ 4*>b*S^ ijytjli Jj 4-^rWjJl Ob jO* Jl-iJ' 

3 ^UoJb choroid fissure jiJl jbn j hyaloid artery v^br^' 

/ j* 

j! ^jSOr .colombas oU^dlt ^d* 0 ->Jb; ^1 OJ . bydjt aJUo 

t^wsLaJl 3 jJ . 3 *^ J^ 3 ^ jl£L* (^1 3 (y jidi^) v-j y*jd^ ad& 

<L^S*JL!h ObOb ^5\JtJ ibO-d bj-Ll) Ujii cdjo- 0 ],J) ,4-j-^a! 1 ! oU 1 ^ iSvJtJ 
3 oi>l- Jt .UjI-u-i s_—£ v -^'j tchoroid i ., «... U ^ ^retina 

jaU* j^£j j' >_■!■.•»»!' oL**>tj —j J' PAX2 

Aj^^jl 4 j *iSjl wj^jjtib ^jJr' 'Is J} o'yiJaJl jJLhIj vilLiSl ,Li#j' (_>^>-1 


>ifr <>1511 J-aifl 

*- ■ ^ . 7 ■ . A ' “ r? ■ - 0,1 i Jj SjJfcll '-Uj * 1 

V-LJ 1 j Dll' J y/J' «i* JS^u .underlying mesenchyme ij-iJJ 

Alt .^jdJt Jaj^ jt ^jJ^Jl Jai-l ty^UaJ^ i y* iib- 3 

d3Li?j ^_bb- ^1 p JL^l- 4]I Jl ^r* Jai^' ^-XA 

Od^i 3oJ^ (polythelia c^Udb' o^T) v^l pb ^JaJ 
H' J y* jl* L*J'j vl=V' (j—1' *-*•* .(polymastia sU^I' 

Jip b&Lio* o^b- dJJdfj .Oaj^l 3 (^—jAiJI ody^^) 
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jjt t 

4 ; j-» . j.l l ^LaP^' j) LtL*siijLi* A.,t,->r ill ^Lap-Vi *)| .1 

^ 4^pL>^JW A^ j£\ J! £-*? *lg-^ y ^y* 3 Jil 

j* khs.W iLJ~\ -Li*J' y>>Sj .CNS 

^iL)l synapse diiLiJ .^jS'^jW^ 1 £jl> ^—r- 4 ^ 1 >-*^ 

Aj^j .LjLja y LijJlj 9 l>tljj S^-Lpl 7t ‘t j-.*1l Jj oIj ^^1 oU fawSAJ 

(XII, XI, VI, ^ujt Jj£; t J^b (Ij Itj VIII) 

* 1 ^ ^ ^ u (x, ix, vn) t >i£Jb iv) 

ol* s- «J (III) tparasympathetic 

o) 3] tL5 ^M^yl -1 LJoaS^ aySiJU L4 4 J*j 1 gi jVjJtfi.ll ayfliJ 1 JvU ^pLsJ' JyJt ijj?x J ,2 
1j5Uj ,L3 M 3 -^ iytift Jl L2 ajiijl Ju ^yZ-lt J ^ 41 ^ >^L*Jl 

p (£^U 3) Jy>Jj Cit Jy3 Jy* ^yU-Ii UL* JUP JjLJ| 

yp 4 j\jU 1 jjj. XJi ry*3 v iviJUJi vih Lj! 4 jV p~i U* jl>J 

Jy-Jtjlj Ijb^Ji J_jUaJ "L 4 —4j 4_Py~Jb ^yLijl JjL J^tUT 

. L3 Jf\ L2 j iJUi jlp ^-iij 

inhibition Ja-4> y* ^uyjV' >^y-P yla*i ^ i^JrL OJ .3 

^LJ! j lij^ .gjiJlj neuropores jup oCW^ 

4iL , 1 j A^pL-jJl iwU^gJl ^3JOj Y UjJi t_jL p ^Ii 

/ » 

jA J vi ; J^£. .^yi aJu J oljjJLiJt A*ji-j S^-^c . ^ - SJ 

*i»U^ SiVJl JJ iSiVj 1(XK)/1 J « ta yj fc yS <l1 '-yyyP 

^ 3 uyjjij** biil ^y* MiJyi ^*L;y—^ iijLLSl ^1 

j**' cs* ( 40 °) o' jjj» ^1 Ji^ yji jjlji 

, aJu* ^y» %7Q ^yP jj bf ^aj ^y* ^*y '-bj ^JLiyaJ' 

jcJaJ' ^y^- —}\ ^yP 4^1 ay* *4 







JaJrni 596 


f uJaJ* j~** Ji cerebral aqueduct JUJjj jjy *r*> j& jwUs-l 
J3 >LU*aMl <lL!*j jUj .4-jJ* i-i 

5L^>- 4^1 j* ^jL^ 1 ^ ■ >3 -> yS\ y UjJ^ Jg ^p*il <jL*Jj J} 

k/'JJ^') V" 3& iJj'** vrH / (X —; V/ X-linked recessive) 

^ y ■* 

.toxoplasmosis oL_j5II {b*>t>JJ 



Figure Credits jjU oa 


*£ :C 19,1 

^As^' *C?^ ‘iSJJ 

. AjJljjjl A m 1 . w ■ '-^ V ■' \ j ^ 1 '■! 

.684 : 1995 jj&Lj j-alJjj : 

!>jL ■ / Um jlS JjP Jia-a *22,1 tjSjJill 

, Ui. jj J—i. j*oj) o'*! t n jli j 

-1986 ;UiL-i>Lis 

SjjJ je :24.1 

■ ~ 'ic. ^iaU i-laUil s 

*35 :112 

.1963 

jjt jjyij ^ j—is .i—j j i 3.2 

k j^j)lt pljj^a •^jSjtJL jli 
(jUjj) ^ il n fill .ill 

-1979 

.6j« Aislj^ .! :A 5,2 J&2J1 
mj** .1 :A 7.2 


^yL? -6.1 JS2JI 

t5^4^ ^JJJ 111 ^ tjjJji 
: jjau2Li ,4^jlall a i iliU lAnkll 

■ 199 : 1998 tjjj£Ijj& JhIAjj 

4jlj :7.1 ,JS2JI 

.UJjjlS iiljjj -4.il, J, ^ JliJaV^ 
lPVW £ :11J J&iill 

jolii2>l£ CjLoj!!ilLa j£-q 

.^1960 450 :12 »JJ *UI *1^ 

:I2.1 JS2JI 

tl^Sl <la-A * jj liijvli wiLaJvli* 

.1960 452 :12 u*>U 
J- 2 : 13.1 JS2JI 

4jt-ala. iLliljil j <4jAall jSLJl 

h/im 

-lj iOlp jli J,j Aiai ^4J : 15-1 J^S' 

(.jkli JjjS j£j-> ijjSSjj 
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,j-4 cj^VW -7.3 JSJJI 

A^Jaju (34) 1 *■ i.^aj ttiljj 

> JjVi (17) -i' ,.uSn 

98 41~> all .eLiill 

j-ujlS 3iai_j* 1965 *345 : 

-DC 

^jc. Ja*-* :8.3 

4^^}2ajjl j/l> ^Ic. 4<jL*JJjJ-ft 

* 1972 jjj£Lj & j^Ldjj - j>AW 

. jh^>j^ juj jiyb ^ :B 2A 

o US kill JjSL* 

: 23 ^Uc. ^jlSjUl* *<u1h§j 

A 43*1 .j* tl932 *253 

* DC * j 4 j 

4 *iL3 jmwj . - aj 3 1 j^4 : D j C 3.4 JSuli 

1 fl' 4 'i- lj 'i j -3- pji_^ 

.LnljjLS klijjj A n a\ -v 

.j Aifll :6.4 >oil 

. 1 .llill) i^juLa^ll JAjA^ \g * <a 

CPVW C:7.4 JSJJ1 

JjaJl .^JJJ JJJJ 4 jlL£ 

{^Aj>) <^0^' 

■Ctxl ^a LjLaJI Sj3A ^Jc 

*503-491 : 72 <iU (^L.^) ^ 

.1993 

tjlojjA jo jj^lj ^ j'.oj :8.4 JSoJt 
£***■ ^ i-j 

.1991 .»jsUJI <^Vl 

. JjJA ai 4 . 2 jwa I ] 0.4 JSjuJI 

.lAiaiiUi 4^113^-111 ^ilajll 
4 * * n i >■ ^q ^ jk*^> -1 1.4 JS2J1 


j- j3yb C>^ -M :7 * 2 

^ jlo^aoi liljJ 

jjloilt ^aail l-jc. jll A.jil nil 

t^lji i ,..^ij ajuo ^^J 1 ' 33 . 
*65 : 31 ^ ^ ^ISjUo 

jjj jli ^xo <ial >oj . 1945 

.DC j * jki4lj 
jJjJS .j ViAy* :Bj A 9.2 JUtf 

&JU*, ^Uajii iUloojjj 

'U«}'*)V> fctt " 1 ' 

£j*4i* :A 10.2 JSJJI 

34 —! . j-4-1 ^jj 

17 —M ^jA? 

<£uj&\ y^l! .♦Ufl JjVi 
Milj- *1956 *435 : 98 ^>^1 

j h^jiaj-jl j jjj jLS 

.DC 

i^jJ a j^VU ^ :2.3 JSA1 

/jAjA jA-ojj 4ljj 

<AJ*J LgAjaC. 

^s kiiiS jLLa i^iijjiii & *^y 4 jl— ijj 

iialj^ 1945 *65 : 31 jA 2 ' A 

.DC 

4^j jja CPVW ^ :5.3 

aIswjaII oAjA pi 

o 

^jLilli LuAj^iCr 4wJC-J^ll *JjS ALmiH 
(12)j (11) 

* 127 * 29 fA ^ jLi* 

jjj jlS ^ n a <aa^ * 1941 

.DC 4^ia^J 
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Liij].Jjjl J >*j3 

• UJjjIS 

* o^V W >*^-* *7,5 Jiill 


' .. - - , ■ w- 

.a^VjII Jj 3 e-L&ifl J^I^-a 

1961 t j^jjLuj ;LiL^Xi3 

dip«3ll :B j A 8-5 JS-iH 


■ j£ 

At j:5 jjJu AiaJ ^jc, *Ldll jlil 
*5 u> >i^ 20-13 tXI ^-jjuttii 

29-21 tXII ajja*}\ At >4iJI j 


*211 : 30 (Jc- ^ jULa 

*1942 

(kiLl^ui *u ajsI j-* : 10,5 JSwill 

Ajua tAjijlaJl 'ja J JJjJall 

.Lul jjlS ijjjj 
iLujfi ^j-a jjj^W ^ * 12.5 (jSdill 

-ijt JjS iiu* ^ ,^ISIj13 

: 12 ttljjfl fit ^iUUjI 

* 1996 .223-218 

. Cj jjLa. ^jt J^iai : 14,5 J£-ill 
jjj LjLj ^Ladll Ua.j1j^j 

-2000 

o* u^VW *19.5 JSoll) 

Jifl *LaJl Js.l^>* 

-1961 jjJijUj :LiL^ja ,&iV j& 

ij* *Bj A 20,5 JS2*II 

Aj^jiJt Ai^S/l Jjc. c-Liili (jlil i JJJjlwj 

XVIII, XVII, a^j**J1 : 

C -l~ > iKB 0^') XVI, XV 

fit jl£ At j*a->a 

*1948 *133 s 32 


*1at jlill ^jJull f ailll ^gjl n.,.iV 1 j 

. Ja^JI 1_xj 7.5 fjJ^ 

*1994 *279 : 20U^1 
fi hA , kiLil jju*. * Ji Aial : 12.4 JS . J l 

Ajc-sLx. ,Ajj1aJ 1 Uijljjjllj 

. UJjjli slijjj 

^ : 12.4 JSrfill 

wjLltJIl A-uLufl sliljjiJl i w uj'uo 

jjil] Ajji^Jl aajL&aj^aB 

: 165 Jh4^' fl^j *^jjjj 

*1982 ,376-361 

t jmjik ij3Vlj :C 1.5 JSJJ1 

A_i^ SLS ^ %li ."ij. > Jja L* 

i 23 Jjj i> B fit CjISjLLo 
^ j-ujlS ^jua Aiiljj 1932 ,253 

*DC t^jUl *il j 

. >ip :A 2.5 

-uJi^ ^ :B 2.5 JUI 

^i^-3 .2 Aisi :C 2,5 JSLill 

AjuU .Aj^UJ! Lif. J 

-viLIj^ . w Aial j^i :E j D 3,5 JSjill 

, Aj^liJl fMifl 

*Ujijjl£ AjMii-a. 

f-5 *4Ui>^ Aial^ 4 ; 4.5 

. Uil jjLS ijjjj 

.jjU jt :A 5.5 JSill 

. jojjj£ ,jt JiJa :B 5,5 JS-ill 
.j Aiai:Bj A 6.5 Jiill 
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.1993 

o- lPVW 1226 ^ 

CAaj2«j]1 JIa 

l^_J <al*o4l 4 jj2oI1 

1 J3 L£ 3 \ 4jlaUw An ikd -dljjjjJJ 

.1993 

piyU ^jt*ii4i :A 2.7 
iJjaJUl (5) J—ill Jul 

4 -m ilil l . 4 J 

A^i J±a \a\\ ijjliB 

-dljjS / 1^> JJ* ^ * . )kR 

J 4 ^- 1 ^ ^ J. ^ ^ -a Aiuiliii J 

I jKj Ijoj-li ^_lJcaj' 1 * JAiiP 

jtLSjJ .4_uk]l Aj&\ j£- j J^£ll ajSLca 
.1994 aiJbll 

:D- A 3.7 

w_sjiliil jSj^ a ^Lmo]1 - ^ ^ j jJ J^ll 

.NC i JoLj! .^pJjLa jjaW 
^ua :Bj A 4.7 Ji^l! 

.#Lwal1 Al]ja]l 

i <41 ^ jjfrtll jSja 

-NC J^il 

^4ja • j 4jlsI jjq tDj A 5.7 Jwti 

. VLwiHl ^_ual jJ j Jul jpll ,*45 
* U^J ^ ^jBy *■ in'jmll j£^q 

.NC *0^1 

^JjSl jjc* 42*-* :3.8 

A i^jaaII 4 Jril. 4 ^oJlH jfi > j 

140- : 103 4^4! *4uf^jll 4 4^4 1 
.1988 d2! 

J&Jj .j aa^ ;Bj A 7.8 Jiili 


^ ^tjj jlS A§-*-a 

-DC 

0* cPVW £ j-tU : 21 -5 Jiil! 

JjI eLtii! 4^^ lIi! 

* 1961 jjti jU* : LaJ-^Ls . S jY jll 
:tidj£ > j3Vk £>-i. :22.5 JS-S1I 

jjitlj jjj2oll u_ijLi tJjAiM 

.15 : 184 ^ BOX u^l 

.1994 

4> oiyw c :23 ^ 5 ^ 

Jjj "r> H ^jL^mj^o «(j joIiaIa 

. 1972 * JjSLj & fkLj : j>*^W 
,Jjl^ jjp* .24,5 

^ :^j jUjjli JnusJ' 

k j^j jjjj: 4jiai ^aJl 4965 

•Op 

a A^uxtll Jiu :7,6 

j 

. 1965 <■ jJj jL-j * UiljiUa , 

4 <• t^jjaLilAj 

<Ljj^aj2Loll 

> C^yu :19.6 

wjLa jjjjjLill . JjLqJ jp JIa i j > t\'Ay > > 
p V^_j 

J j jjidwiSjl <a^qL^ 4 * j Inn ^ljijjj4J 

4993 

4> c>^ :2a6 

J_ilA^all jLaJjC. t JlA 

4jlxl4^ kjjl j 

■1 j An naljfc 4 jcJlLu 
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* 1993 j 4 « .] 1—1 ^ 

Jujjjj .juJj} *J <ial j-ti *20,8 

- JliLSfl ^i-S 

■ jj: 1 ^-mAj . AaSl jAi -22,8 
A * a' *> , f i ■ "'^1 oJ Jdl! ^ui3 

6 JWM) jS ,/j* ^ _J*H1A :2;9 i* 11 

i JlUJ ^ -i-A Jj ^ujSU^Ij 

vIiIaLaj! Fj^uzJI ^LiaaJI 

*223*218 : 12 *3jjB ^ ^ 

-1996 

^4 ^ L&*dLi ^ j*^Lo : B } A 5.9 

pjAull ^jJJcal * t^jLoJtJ^ 

.1978 : Uk£U .^1 

, ALdj^ <asi jwd : 6.9 

Cj j y AjuqI^ tc-Loallj A)\\ 11 

^ tUASb .j ttilj* : 7*9 JS^lt 

-UaljjlS < 2 j ijjj AjMtLsb t<a.l jaJl 

jijij> aab! yt :E j D 2.10 

-J 

Attala. . 4 j «. Lajll Lii jl jjj 
A isl ya * 3*10 lliljjl£ twlijjj 

klijjj Ajt*U, .A^I^)aJI ^ju«y 

.UJjjlS 

kiLJ j^*i »Ji Ajil j^o IA 1.11 JSuwJI 
j JJ Aj c*La. A jlik]l j 

.UfljjlS 

. jjc-jjj jVinv Aial :E 2.11 JS 2 JI 

AjuLa* ,*Ui)l a A\W 


^ L jr_ ^ ^ i l^i , Ajjl-L \ \ 

,1971 a*UI ^j>iUl 
i^jA AjiB^ Jjjl ^ j^iIa *9-8 

Jill jila 4 iAiJ^ 

CMJM\ ^ jjVl ^1 

pie. _s jiAa Ujkj! , Aj jJlJI 4 jKjg.H 

.1995 i313-308 : 20 *3 jj» 
o* LpyW £ : 11,8 JS22I 

JIjIA Jyjjjjl , J& 4 JUb • jj.* it tiu* 0 

,L^j a ^U^aII aj^*LJI 

^jjLu£j1 AjuL^. AtjJao * iiljjjjjj 

. 1993 

4 . Jl Aaji yA iCj A 14,8 ijSiill 

AuIa i AjK 11 Uijl joj j t_j 

.liJjjli 

. wli j)\jy Jc Jiua :15,8 JS2J1 
.*L<ul 1 Lja.jljjj 
.2000 jjaljj^ 

Jjjt£ ^ :I6*8 J^J' 

4—kt 1 olli^ 

1 648-639 : 388 Nature :Uj^j 

.1997 

o* lPVW ^ >wii* : 17,8 JS2J1 

S_jliiyi A^lc-li SjB 

Ua* j] j3 j ^ajl j A i~>ui 

.1985 i 174-163 :87 aIu^UI 

^l Afciillj ^ jjjii* *19,8 Mill 

‘Sj'Jb- jJl-Jl .JIa * n**t 

^liljjjjjj .Ajdxlall vial J j2m11 j a j j AJ1 
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Ijjj 4jula. „ HP A j.La.B 

•UJjJS 

. 4 ]^ *»>• :Cj A 22A 1 JtiB 

*JC*4 . eLuB LJLijljJJj A )\^W ju-i3 

P-iaJI 334 :Cj A 26.11 JSmwJI 

*34 |JS <**1 j ia jj** j 

,^j 41 l 4*® ^ 3414 j4J 3 ^^^ 
.343 : 71 iAj^Vl *M' 

.1942 

^*4jU *j :D j C 29,11 JS^iB 

a f l ti t J \ ll j til A. ^ x-A i Lat l^ 1 

• lliljjlS Cjjjj ^aJ.> 

jim> U&j* E J D 3-13 JSJ» 

.*LajB Uajlj-iij ^.jjd jjJ 

• UuIjjlS ^jjjj 

w w ^ \ a >. JLj ^ j>. .1 j> l 16,13 J5«*iB 

■* * *-^J J.^ll ^^Uai »JjC^ 

& >Ujj sii yiVjJ 1 j^aIx il ojjjbtB 

.107 :1999 3^J 
4 ^ j4a jp J34 19.13 JS4B 

jjSll^ i4?J«iJj^a tLojB 'UajijAJ 

•2000 

j9)n> ^ia' :C j B 26.13 JSJJ1 

^Ujt Ua. jJjojj ^l 5 QjjF'jji 

. Uu]j^jlS Jlijjj Ajt^aLa. 
^\4 ^La^Jilj ^ :29.13 JS41 

UiUI *^jj2all j& j-iiJ . jj4 
yuShj & 3*4 J *4jt-mlli]i 

• 123 *1991 

—S .^v ^ :C 3U3 


4 * 44 * ^ <£ 3 ^ :4J 1 JSJJl 

4jula. *^UoB Ua jl jjj j 4v\a.B 

.14 JJ^ 

4jS ^ Jom :Cj A 6.11 JSAB 
c jaJ^ J£»y> j 334 

4 *^ ^ J mlnjfl j£? >U 11 
71 11 *laJ' .</j4» 

.942-343 : 

j* 'Ej D 6.11 JSJiB 

^jula c LfioB LiajljOJj A iL'n.B .smuJi 

* j-alj£ ^je. :Bj A 741 J^iB 

*34 J£j£j ijja^aBj jj 4 

wdlB ^ jjnlaJl jp^ ^jLLjlB 
71 1 

.1942 s343 : 

^ , 41 ^ .j <ial:C 7.11 

JLijjj aI> <>^.L(uB Ua.jljojj 4 

.UJjjK 

* 3 Pj^ u^- *9.1 1 JSiB 

hj n"i tjLJV ^jijj t jS JJ 

#• 

^ >. tlttB JSJij jiajaj Wnt 4-JL»B 

t^il\v>B -^^>u ^4^ 

.2001 t319 : 15 cUJI 
AjialjA ;Dj B 12,11 

4jla4 ^c-Lo^B 'lii jl jjj j A \\-\ \\ ^uA 

. 41 ^ .0 4ialj^ :Cj B 16.11 JLU 

4jl^ 4 ,^ 1 L-*iB Lia jijJJJ 4 p*uA 

.UjIjjIS 

r* 4J>. .J ASal>. :B 17.11 J&AS 
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JljLi yJjJu 1 , jt* ^jjdbJijJuud /jA 

. dljjjjjjj ,4-ii*jJ kljllJijJLkl] 1 ! j 

4993 ^ AA^aLa. Ajtolu 

» JlLI j Aisi yA i D j A 17-14 JSiiJil 

AjCaW . *LajJl 1 \ y jj yAJ Jf Ajl\ll A 
.luljjl£ Jjj^i 

^ a i tillj y- ^fcaia I 25 4 4 J£2all 

* jjLmSI j \\ .\j.Wi j*a1j j j 

A ^.i<a..o .tiljjjjjj «* B *> iVI Ij^jljjjjfl 

4988 : 3-26 jslj 
^ .jy^ aIsI^* :C 3244 JSJJI 

*2jjjj AjuLi -ft Lull Lii^l j 4jliJl 

.LidjjtS 

• Ail*- .j *»>. :Cj A 34.14 J&tf 

, * Lull 'ja ji j 4 J j ‘Ljiiil ( sjjS 

.UJjjlS ijji 

^a*4S . jJjjc. *- *isl >* -B 35,14 JSJJi 

Ai-al> -AjIjjII pic-j AjjaiB 

■ ujirtjija 

.^Ll^ ,0 Aial^ :E 40.14 JSJJI 

kljjjj A,.*.,aIa ,<.Lu]I ’u^^ijojj AalaJ 

.UJjjlS 

si> jSj ^ ^jc* Jaw : 1.15 JS*2j! 

4 > ^_> 4 j| l 4 U.„ j’ijiH 

140- ‘ 103 ,\a j AjjjJaB 

4988 4 21 

,oJj W*aB 

Aisl 4*a :A 2,15 J^mB 

lIij jj AjlaI^ .eLajfl j A iWB 

.UjljjlS 

4.1 Jib .jjji jt Ji*- :B 2.15 JS-ill 


.lidjjli CjJ^j AjuiLi AaJ^sJI 

^ UUSU .J tflj* :3543 JS-ill 

.LbljjlS Ajuili a^J^J 

:Ej D 3643 JSJiB 

^ n i% B w Loill . ^Ljja i 

^ _-■ J. I '| ,.i\_i_|jl J ^ ^ l; | l 

* % " J \% > >1 oil A j j,/:, Aj^S/l 

^^uila :Bj A 3743 

^ jU 0 ni> B tLajl^ J^JU.^iWj'v 
Ai^Vl _Ll£- ^ ^jmuI^ j I^hiaH ‘±SAj 

*78-70 : 57 jL-yi .Sj>i41 

.1998 

^wl 3 ,iiLflj**a .j Aisi:C 344 p^B 

j j^j A n aI . c Ua. jdjj A 

<Uj1jjI£ 

^^ jmU4 iB^ A 844 

Aj j^all jIjLa . jjLsj /j jjjdialLuj 

(dl jjJjOJ .l^J 4 aU‘\^H CjljjjJdllj 

4993 ja* jl AjlaI^ A i iLiia 
^IawJU ^ :Ej D 944 JSJJl 

-UjiJI . jU^ 4fi 

. *il j jj jjj * Ij-j aILlLJ^ walji jAiiB j 

* 1993 * -iS jl A*LO'-Sh A * ;f-m 

^iS <iU^ Aia!^ rD 10.14 J&-S11 

klljjj A.ir.^L^ tLajjl A ilA B 

.UJjjis 

^j.n'u ;C 1144 

'JlAjb jm^joB 

A* ilnA joj A iU "ball y 

* 1993 t Jj jl Ajua^ 

:Bj A 1644 
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JSJir'tj 


•■ ■ ■ a . j ajsI y» iC 22.15 J5 .^' l| 

Jj j y 4 juL^ 4 «.Loj]l j Ajj-aJI 

f~& .J Aiai^ :C 23.15 JtM 

4jul*. , '' 

. UJjjli 

• 44^ .J 4ik\y> :Dj C 25.15 JLM1 

. — J J Us._jJ _JJJ J " pj-l& 

,'4 jjl£ UJjj 

.djlj* .J iMy :Dj C 26.15 JSiM 

*.K.til .(.Lull A^IvJl ( a4 

j Aiisl j* :C 27.15 >* fl 

s2jjjj AjlaIa. . c-Loill La. j ]jjj j A-iliJi 

.U4jjl£ 

.j iisi^ :Cj A 29.15 JS-ill 

•AjmJjO AiljaJI ^*3 

.LmijHji 4 juL 

*^j2jjCr .w 5iai j* :D j F 29,15 JS-ill 

. AjI jjll ,^Jb j Aj jAflll \\y jj jjLil 

^IawJL :33.15 J12J1 

j*IiJ jLuj J JJ 

. 1978 UL£bi 

.dLij** *j aSsI jrf : A 1.16 JSLaH 

ujjjj L^jljuj a_iLj) 

.ly jjis 

.dU^ * j Aialj* :Ej D 2.16 JLill 

A*-dLi , cLilll L^jljUj A jWH f a-k*ia 


4 j. 'v [ j J 

140- : 103 .aIjAJ' 

.t>2 aSjL 1988 *121 

.dU ^ .2 aj&ja :25A5 

Jjj j) AjlaL^ . c-La-iil J^jIjnUj A.J-s 1) 

.LJjjlS 

>*49 , dUjjj *4 Ajisl l6.15 

sL J ji AjuI^ .c-Laiil 1 4^k Qj £1J j A II 

^jjis 

:j*fl ^LuJL JmiLq :12.15 JtiS 

hox oiiaJi .a^UjjS 

A*ifl j! . . ■ 'i >| l 1 i^Ull J 441 
I 90 fic. .ojiftl^ 

.1993 *112-106 

4 jjbjS ijc. JLla : 13.15 JS-llI 
\£U HOX ^L»J ^jLjjS 

-LLLj 4^ n ^-SjaJl 

Li jl jjj i ; U^. . A_i>a ji.L-fc 1) 

.2001 *698 : 13 ^LLJ 
^IS!jj ^ ASal j-a :A 16.15 JSiB 

J J jpa M A.illL ^ Jirt'ui 

jjJuaII ^c. 15j oi , a j'il^ H JjLa 

jL*J wjLSJl A nhtt 

j^jj 1 ^ <isi j* :D j B 16.15 

. djLjI j jll j ajjaa!^ L^jI^iLll >ud 

*Ijjm 044 AjuacA. 

,dLlj^ .J: AiBi:Dj C 17.15 

AuLk .^Ladlt Ij^.j1j4p1j A jW 111 >**i3 
.LuJjjlS Ljjjj 
( x4i . dLl jjjj , j Ajisi ja ; C 21.15 JjS * 
djjJJ 4 (i 'uojJ^ L^jIjjjj AjLJiI 
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tJ.iU :]0;I7 JSiB 

e-Lajl Jjjjlall jjjj PAX6 ^jjC- 

^ 4 \ |W J 1 

.2001 

^-LaiJLi ^ :12J7 

X-jiiaJl CjIa ty£ul\ * JjjunftlLn 

-Aj A a\»"i^l'l sJlil J jJ-JlSl j 

*1993 a» iIm 

*o^l! ^J^ ; BjAU9 

, L^Ujj-i » j Aial ytk ; C 1.19 

ijji Aa^'a .frLaill A, ; \i % 11 

•UJjjlS 

^*n 0 ! «*jl j*ji *j Aisi jjo :E 2.19 ^ jS >■ 'B 

o j jj - c- LajJl La. _ji £3J j AalaJ 

^ui . ,} <isl yt :C 3.19 J^i*P 

«4jjjj AjmLa .«.l—ill '■ '■ *. y* j AjliJ! 

.UjjlS 

pj .jUj— .j iiilj-a :4.19 JS42I 
kljjjj <n-L* . ft Lilli 'oi.jjjjijj 4_ilijl 

.UJjjlS 

.dUj- .j aMjm :5.19 J&ill 

Jjj^j <auL&. . c.Lu]l Lu.j ]jjjj <ilajl 

.UJjjlS 

fh*49 *dL]j^MJ Aiii j^Q 'B 6.19 JiS^Jl 
Ljjjj ijuLi .£Lilli a \WW 

. llilj jlS 

.j Aisi^* :C 8.19 JSJJI 

Ljjjp A 1 g\ y p^Lqoli La. ai JJ-1 j A ll^ll 

■ UJjJS 

* ^JJ£ ^jc. a^jL o ja ^bMi j, ; 14.19 


I j j-a ^ L&mJL ^ ^mU4 


* JiJ^jTiVLs 


*4^ .J Aiii_** :Gj F 3,16 J^iJl 

AjuLk .eLtili La jl jjjj a jIa \i 

.UJ jjlS Jjjjj 

:8.i6 J&iD 

< _j-il jJiall 

.1992 j&Ljj >Ujj 
.J iial^ :Gj E 10.16 Jtill 

4 jt—La. .«.Lu]l j 4 —laJl 

jJjjc. * - Aifll j^a : D-A 11.16 JSLjl 

pltj AJ>^11 LajljpLH (***^ 

■ Lj.> ijlj A Aji^qW 

,4J^ ^ AM\^ ;Ej D 1.17 Ji^ll 

A ■ ^al y . & Lodll jJ joj j A 11 >*Jj 

•^JJ^ 

:C-A 2.17 JSJB 

AjilkijJl * mj *$ tAillili i..u i 
jImij tjjjt JA*AH <Uikll 

.1974 


j*JI *U jU ja Jta- :3.17 JSJM 

4^jjUa4^Ji A y i 33a tAjjjiall 

• 1974 jjStjl-j Jijc- 
.4>lj« .j Uilj* :Bj A 4.17 JSifl 

AuU , cLajli AulaJl > ^ 

J 43 JI *La j .^La jc. JLt-a :5J7 JSJJi 

. Ajjl A^ulsJl A j* Ay li 33a t A^ jJLJI 

*1947 C)p Cjjj£ 

Pax 6 i JC Jit- :9.17 JS4JI 

< ^ IV ^ J ^LijJ JXU 

,2001 A^laJl ^ 
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• ^ VjVyfl ^eLa)i\ ^LaJl Jjiaj 

Aji.nii II laa,j]j£4li ^ W 

4998 

Jjj *■. ,m j\ ^jc- AjjIIj i^J *34.19 
4996 

^ . a , - 443^^4 1 37.19 

4j> aLi\ . *. LA\ jj \ jpol j jJ jjJI 

Wj J£ 

^Jj .J «B>. :38.19 JS-iM 

. ^ t jr. l^ i.* . - A i iq\-v ^ 1 nJliiA 

, 1971 4 x,\ !h^ Ol jj >Vi^.U ^ j~uJl 

^ ttflj* ;39.I9 JLiB 

4.w.flil 7h iAjtjjll >lo j, 4j^di]l Le*. jjljjlafl 

, 1u J ■ n \\\ 4 

^uiS ^ <isV>* *40.19 

4.31 .AjIjjII >lc.j 4j^aill 

.\j 1 


o*U* :41.19 

«.Uyl 4_jjjJpJI Cjliljjll 
ijj CjLj »^jLall ik. 

*2001 


^ t j^b 

4996 4115 : 274 fJ LJ 
* J 4Jiil:B j A 16.19 

^LAa , Ajjj JpJl j 4ojJaIt ^12)1 jjll ^uJ 

. j 444^^4 :C 20,19 J£*yi 

^ jy 4jt*flli 4 -j\a 11 

.UlIjjlS 

,4J^ .ji Aialj* :D 26.19 J££» 

vijj jp 4 *aIa. i&Lfcjll 4^-v \\ 

/j^ji ^IauJLj ^jwdfl *31.19 4£2»J1 
jHOX C%?J *^_pUjjS 

/ja 4^4 jjmjAII 4j^U] 1 
^Ic. ^IjIaL^jI 

.1993 .112-106 Ail jjll 
0- Mi <■>->• =32.19 Ji2Jl 

4jLq] 1 ^wi j "j »_;■•■ Jj 

_ll :Cilloill ^L.Vl £UaB Jj 
ajI jjll ^la ^ ^IjIaUjI otx j otd 

.1994 

.(jjl'i.Viijj jc 4jj\i :33.19 JS2JI 





